APPENDIX L

CLOSURE PLAN



CLEAN HARBORS COLFAX, LLC

CLOSURE PLAN

. Closure/Post-Closure Plan

Appendix L
August 2003



TABLE OF CONTENTS

L PURPOSE
I. SCOPE

A. Site History
B. Description of Units

I11. PRE-CLOSURE PREPARATION

A. Waste Scheduling
B. Equipment Inventory

IV. CLOSURE ACTIVITIES

Clesure of the Bumn Unit and Associated Structures
Closure of the Truck Staging Area

Closure of the Storage Magazines

Closure of the Preparation Building

Soil Sampling and Analysis

Disposal of Residuals

General Sampling, Analysis and Evaluation Requirements

OmMmMD oW

V. STAFFING

A. Closure Coordinator
B. Closure Engineer

V1. ADMINISTRATIVE REQUIREMENTS

A, Plan Review and Updating
B. Notification of Intention to Close

VI. COST ESTIMATES

A, Basis of Cost Estimates
B. Total Costs Summary

VII. FINANCIAL ASSURANCE - CLOSURE

. Closure/Post-Closure Plan

Appendix L
August 2003



Exhibit
Exhibit 1
Exhibit III
Exhibit IV

Closure/Post-Closure Plan

Appendix L
August 2003

EXHIBITS

Maximum Permitted Off-Site Waste Inventory
Closure Schedule

Cost Basis Calculations

Closure Cost Summary



IL.

PURPOSE

The primary purpose of this plan is to provide a comprehensive analysis of the resources
that will be needed to conduct closure and post-closure activities at Clean Harbors Colfax,
LLC. In addiiion, this plan is an integral part of the RCRA Part B Permit for the facility.
This plan also provides the Louisiana Department of Environmental Quality (LDEQ) and
the U.S. Environmental Protection Agency with documentation of Clean Harbors’
intentions, preparations, and capabilities to properly close its thermal treatment facility near
Colfax, Louisiana. The plan demonstrates and ensures the technical and financial
capabilities of Clean Harbors Colfax, LLC as the owner and operator to carry out closure
requirements. This plan describes closure in writing and in detail, so that independently
planned steps can be anticipated, enforced, and recorded as actual work progresses. Finally,
this plan is comprehensive so that closure work meet the following criteria:

o Safe Campletion of Closure Activities - Designed to pose no threat of illness or

injury to workers involved in closure activities, to persons using or occupying
surrounding property, or to outsiders who may inadvertently approach the facility
during closure.

. Orderly and Timely Completion of Closure Activities - Follows preplanned and
agreed upon schedules for beginning and completing each step of closure.

Ny ; Activ - Designed to present no current or
future endangerment to human health or the environment by ensuring that there is
no escape of hazardous wastes into the environment.

. 100% RCRA Compliant Closure Activities - Meets requirements of the Hazardous
Waste Management Regulations as described by the Louisiana Administrative Code
(LAC) and RCRA.

In the unlikely event that all or some portion of the structures and media cannot be
adequately decontaminated by way of the means described herein, the facility will propose
contingent methodology at such time as it becomes necessary. Prior to implementing such
changes to the Closure Plan, the facility will obtain the necessary approvals from LDEQ in
accordance with the requirements of LAC 33:V.Chapter 35.

SCOPE

This closure plan was developed to describe the activities necessary to close the RCRA-
permitted units located at the facility. In the development of the closure process for the
subject RCRA units, the facility has assumed that the thermal treatment units can be used
for the disposal of all wastes remaining in inventory at the time closure commences as well
as some of the waste generated resides as a result of the closure activities. Closure of the
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thermal treatment units will occur following the completion of all other RCRA closure
activities described in this plan.

Details regarding the scope of the closure of the RCRA units at the facﬂlt) are described
below. Also included is briel summary of the ongoing Risk Based Corrective Action
Evaluation Workplan for the “Old Burn Area.” Details of the workplan and closure work
completed to date are contained in subject workplan (November 1998) in Appendix M of
the permit renewal application.

This closure plan includes closure procedures for the storage and treatment units. Detailed
closure procedures are presented herein. In addition, brief information regarding the
background of the facility and its layout is included below:

A.  Site History

The facility initiated operations in June 1985 to assist the Louisiana State Police n
treatment of explosives. The hazardous waste management storage units consisted of ATF
approved storage magazines. The thermal treatment units were concrete pots Or steel
troughs located on top of concrete pads.

The facility was contacted by both military and non-military personnel regarding the
potential treatment of reactive materjals. Reactives and explosives were treated by the
facility under a series of Emergency Permits issued by the LDEQ until the final RCRA
permit became effective in May 1993.

B. Description of Units

The storage units consist of ten storage magazines that are designed in accordance with
requirements established by the Bureau of Alcohol, Tobacco, and Firearms. The magazines
are 10 feet by 20 feet in area and 8 feet high. The interior roof, doors, floors, and walls are
lined with hardwood paneling (approximately 4 inches thick). Vents are installed in the
walls and roofs to permit proper ventilation and to prevent the build-up of extreme heat or
pressure.

Liquid storage magazines 8, 9 and 10 are equipped with 12-inch high thresholds at the door
openings. The floor vents in these magazines are equipped with 12-inch high extensions.

All magazines are grounded to prevent the occurrence of an accidental fire or explosion
from a lightning strike. The doors of the magazines are double locked with 5 tumbler locks
and steel hoods. Appendix B of the permit renewal application contains typical cross
sections of the magazines.

The thermal treatment area is constructed on a 700" by 130" reinforced concrete slab {6”
thick). The thermal treatment units consist of twenty (20) concrete curbed treatment pads

Closure/Post-Closure Plan
Appendix L
August 2003



(approximately 16’ x 16° x 12 inches high) atop the slab, each equipped with an
interchangeable burner assembly. Ten (10) of the burn pads are equipped with a 48- inch
diameter by 4-foot tall reinforced concrete culvert topped by a steel cover (14 gauge). The
bumer assemblies for these ten pads consist of an open 42-inch diameter by 8-inch high
steel pan. The other burner assemblies consist of a 6” by 6° square by 20 inches high open
steel pan. All metal pans are constructed of 3/16-inch minimum steel thickness. Each of
the treatment units is equipped with a retractable roof structure to prevent rainfall

accumulation.

The preparation building is 40 feet wide by 40 feet long in plan with a concrete apron at the
entrance. There is an L-shaped containment area in the back (approximately 18" x 60 and
10" x 127). The structure is enclosed on three sides with a roll-up door on the front. The
polyethylene washwater tank is located on the perimeter of the main floor area for this urut.
The preparation building is supplied with electric power to operate the drill press and band
saw used for preparation activities. All electrical switches, motors, controls, and lights
conform to the requirements of Class II, Division 2 of the National Electric Code. The
building floor plan is shown in Appendix B of the permit renewal application.

A covered truck staging/parking area is provided for overnight parking within the fenced
treatment area. The staging/parking area consists of 4 bays constructed of reinforced
concrete (approximately 16 x 75" each). Each bay is self-contained with raised curbs and
sumps. Appendix B of the permit renewal application shows the foundation plan and
details for this unit.

The liquid storage magazines loading/unloading unit is a reinforced concrete secondary
containment area (approximately 28’ x 75°) located adjacent to storage magazines 8, 9 and
10. This area is covered to minimize precipitation accumulation and is designed to contain
spilled liquid. The concrete base is sloped toward a centralized sump and raised curbs are
located on the perimeter. Appendix B of the permit renewal application shows the
foundation plan and details.

The maximum extent of operations that will be active during the life of the facility is the
storing of the wastes in the ten storage magazines, ash storage in the ash container storage
area, the use of the preparation building, and the treatment of wastes in the twenty open
bumners. The truck staging and containment areas will only be used for temporary staging of
trucks waiting to unload and will not be used to hold waste inventory.

Final closure of the facility will occur when all stored wastes have been treated, treatment
by-products have been removed from ihe site, and all waste management units have been
cleaned. The storage magazines and preparation building will remain in service until all
stored wastes have been prepared and removed for treatment. The open burners will remain
in service until all onsite wastes, storage magazine wood interiors, and spill residues have
been treated.

Closure/Post-Closure Plan
Appendix L
August 2003



I11.

IV,

The “Old Bumn Area” consisted of ten (10) bum pads and four (4) storage magazines.
Operations ceased at the Old Burn Area in 1993 and transferred to the New Burn Area
currently in use. Partial closure of this area was completed in 1997. Work included the
removal of the burn pads and magazines, excavation of some underlying soils, sampling and
analytical testing. Subsequently, a “Risk Based Corrective Action Evaluation Workplan”
was submitted to the LDEQ for review and approval in November 1998. Details of the
historical and proposed work activities are described in detail in the workplan located in
Appendix M of the permit renewal application. This workplan outlined work activities
required to complete the site assessment and evaluate the site’s risks in accordance with the
LDEQ Risk Evaluation/Corrective Action Program (RECAP). The implementation of this
workplan will follow its own time schedule and will be completed prior to implementing
the facility closure. However, closure cost estimate for this unit are provided in this plan.
The workplan should be referenced for closure details. The cost estimate assumes that the
results of the RECAP investigation/evaluation will demonstrate that the Old Burn Area in
its current condition does not pose an unacceptable threat to human health and the
environment and meets the criteria for “no further action at this time.” '

PRE-CLOSURE PREPARATION

A. Waste Scheduling

Generators, transporters, customers, and other parties involved in the shipment of wastes to
the facility will be given appropriate notice of impending closure. The Closure Coordinator
will ensure that the final shipments are scheduled to allow for disposal prior to the

commencement of closure activities.

B. Equipment Inventory

The Closure Coordinator will prepare an equipment inventory, determining the proposed
disposition of each item. The inventory will include the extent to which any item will be
decontaminated and list the intended destination of any item to be removed from the site.

CLOSURE ACTIVITIES

A. Closure of the Burn Unit and Associated Structures

At closure, the wastes stored in the magazines will be moved to the preparation building,
and then the materials will be thermally treated in the burners. Unireated reactive matenal
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spilled during the preparation and treatment procedures will be collected immediately and
thermally treated. Ash residue generated from treatment will be collected and containerized
for proper disposal. Disposal will comply with the Land Disposal Restrictions contained in
LAC 33:V.Chapter 22.  The treaiment area concrete pad will be cleaned with mechanical
sweepers or by manual sweeping and scrubbing, as needed. Residues will be disposed at an
appropriate permitted facility.

Subsequent to final treatment and removal of waste, the steel burner assemblies (pans) and
retractable roof covers will be dismantled and scrapped (smelter and not for reuse). The
concrete burn pads will be removed and disposed at an appropriate permitted facility.

The treatment area concrete pad will then be pressure washed using an industrial detergent
followed by a clean water rinse(s). The final rinsate from the pad will be sampled to
demonstrate clean closure. The final rinsate from the pad will be sampled in each of the
sump areas and analyzed for VOCs (SW-846 Method 8260, total metals (As, Ba, Cd, Cr,
Pb, Hg, Se, Ag, Cu, Ni, V, Zn, Sb, Tl and Be) using SW-846 Method 6010B and SW-846
Method 7470A, and extractable explosives (SW846 Method 8330). If the rinsate target
constituent concentrations exceed TCLP, the rinsate will be treated as hazardous waste.
Any contaminated rinsate will be pumped into a tanker truck or mobile storage tank (e.g.,
frac tanks) prior to being transported offsite to an approved permitted facility in accordance
with all applicable requirements of LAC 33:V Chapter 22. If constituent concentrations are
below background levels, the rinsate will be disposed of offsite as non-hazardous.

The detention pond was constructed to control the discharge rate of surface water offsite
and is not a regulated storage unit. A 60 mil HDPE liner was placed over compacted
subgrade to prevent migration of liquid to subsurface soil. Liquid head over the liner, which
is the driving force for liquid migration through the liner, is a temporary phenomenon that
occurs during significant storm events. The permeability of the liner is negligible.
Therefore, impact to subsurface soil from detention of surface water is considered to be
highly unlikely. The pond discharge is regulated through the Federal NPDES Stonn Water
program and is sampled in accordance with permit requirements. Any change in the
discharge water quality will be detected and assessed through this program.

Even though the detention pond is not 2 RCRA regulated unit, the facility will examine
subsurface soil below the pond in order to address LDEQ concerns regarding potential
impact of surface water flow. Initially, accumulated sediment inside the pond, if any, will
be sampled and analyzed for volatile organic compounds (VOCs) using SW-846 Method
8260, metals (using SW-846 Method 6010B and SW-846 Method 7470A), and extractable
explosives by SW-846 Method 8330.

In addition to sampling accumulated sediment, the facility will sample soil beneath the
HDPE liner at the location most likely to be impacted by surface water contaminant
migration. This worst case area is located at the tie-in of the HDPE to the concrete
discharge structure since the liquid head is greatest at this point. Discrete soil samples will
be collected at this location at the surface and at a depth of 16 inches.
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All samples will be collected using procedures described in the Sampling and Analysis Plan
and will be analyzed for VOCs, total metals and exiractable organics using the appropriate
SW-846 Methods as identified in the previous section. Sediment and subsurface soil will
be considered potentially impacted if the target constituents exceed the criteria described in
Section G of this closure plan.

If accumulated sediment contains target compound concentrations greater than the closure
criteria levels, it will be removed and disposed offSite at an approved permitted facility in
accordance with the requirements of LAC 33:V.Chapter 22. [f concentrations of target
compounds exceeding closure criteria levels are found in soil beneath the liner a soil
assessment plan for the detention pond will be developed. This assessment plan will
address the vertical and horizontal extent of contamination. The plan will be submitted to
the LDEQ for approval within 60 days of receipt of initial soil analytical results and will
contain a schedule of implementation.

Other areas to be closed including the storage magazines, preparation building, truck
staging and containment areas, and the ash contaier storage area will then be closed. The
buildings and concrete pads will remain onsite or be removed at the facility’s discretion.

The maximum extent of operations that will be active during the life of the facility is the
storing of the wastes in the ten storage magazines, ash storage in the ash container storage
area, the use of the preparation building, and the treatment of wastes in the twenty open
burners. The truck staging and containment areas will only be used for temporary staging of
trucks waiting to unload and will not be used to hold waste inventory.

Final closure of the facility will occur when all stored wastes have been treated, treatment
by-products have been removed from the site, and all waste management units have been
cleaned. The storage magazines and preparation building will remain in service until all
stored wastes have been prepared and removed for treatment. The open burners will remain
in service until all onsite wastes, storage magazine wood interiors, and spill residues have
been treated.

B. Closure of the Truck Staging Area

Although this area js not a permitted waste management unit, the ash container storage area
will be closed after zll ash, spill residue and bumer units have been removed from site. The
truck staging and containment areas will no longer be required for receiving wastes when
closure is initiated; however, they will remain in service for equipment decontamination as
required until closure of other areas/units is complete.

The maximum inventory of untreated waste that would be onsite at any time during the
operating life of the facility is provided in Table I of Part L This value assumes all
magazines are full, the burn pads are loaded, the preparation building has a full day’s bum in
processing, and the truck unloading area has a full day's bum waiting to be unloaded. The
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specific activities required 10 meet the closure performance standard for existing and
proposed units are discussed below.

Once all equipment has been decontaminated, the concrete containment areas will be
pressure washed with a water/detergent followed by a fresh water rinse. Samples of the
fresh water rinse will be collected from each sump and analyzed as described above for the
direct burn area.

C. Closure of the Storage Magazines

Once all of the waste has been removed from the storage magazines, the wood interior will
be manually swept to remove any loose debris. This material will be thermally treated in
burn pans. Following this, the wood interiors will be removed and either thermally treated
onsite and/or shipped offsite for disposal. Subsequent to removal and thermal treatment of
the wood interiors, all ten magazines (storage units) shall be torched to remove any trace of
reactive material. The interior will be then pressure washed with fresh water.

The final rinsewater for each magazine shall be sampled (one sample per magazine) within
the unit and analyzed for VOCs (SW846 Method 8260), total metals (As, Ba, Cd, Cr, Pb,
Hg, Se, Ag, Cu, Ni, V, Zn, Sb, Tl and Be) using SW-846 Method 6010B and SW-846
Method 7470A, and extractable explosives (SW846 Method 8330).

If extractable explosives or volatile organic compounds are detected based upon the lower
detectable limits established by the analytical method, or if the concentrations of metals
exceed background levels as established through analysis of source water, a decision will be
made to repeat decontamination procedures or to declare the unit hazardous and dispose in a
permitted facility. It is anticipated that one decontamination event will be required per unit
in order to clean close. If the rinsewater clean closure criteria constituents are below
backeround levels, the facility will dispose offsite as non-hazardous.

Once decontamination is complete, the magazine’s metal exterior shell maybe left in place
and/or scrapped (smelter and not for reuse).

Following closure of the liquid storage magazines, the concrete unloading area will be
pressure washed with a water/detergent followed by a fresh water rinse. A sample of the
fresh waster rinse will be collected from the sump following the procedures described
above.

D. Closure of the Preparation Building

The preparation building will be closed by first cleaning and removing all equipment.
Equipment will be cleaned by pressure washing with a water/detergent followed by a fresh
water rinse. The equipment will then be removed from the building for further use at the
owner's discretion.
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After equipment removal, the building floor and walls will be pressure washed with a
water/detergent followed by a fresh water rinse. Any deposits not removed by water
washing will be scraped using hand tools. Washwater will be analyzed and handled as
described for the storage magazines. Decontamination will be confirmed through final rinse
analysis following the same procedures as described above.

E. Soil Sampling and Analysis

After all waste has been thermally treated, soil in the vicinity of the storage and treatment
areas will be examined for signs of spillage. It is not anticipated that spilled waste will be
present; however, any spilled waste will be removed with hand tools. Hand tools will be
cleaned by detergent wash and clean water rinse with the washwater going to the
polyethylene washwater tank. If at least one half of the removed media 1s spilled waste,
then this removed media should be treated in the burners. If the spilled waste makes up less
than one half of the removed media, then, the media must be sent to a permitted facility for
treatment or disposal in accordance with Land Disposal Restrictions. Also, a surface soil
sample will be collected after removal of the spilled material to venfy the area is clean. The
surface sample will be analyzed for VOCs (SW846 Method 8260), total metals (As, Ba, Cd,
Cr, Pb, Hg, Se, Ag, Cu, Ni, V, Zn, Sb, Tl and Be) using SW-846 Method 6010B and SW-
846 Method 7470A, and extractable explosives (SW-846 Method 8330).

After storage magazines 1 - 7 have been closed, a discrete surface soil sample will be
collected from an area adjacent to each entry. The discrete samples will be analyzed for the
same constituents as listed above. If the levels of detectable compounds exceed the
established criteria for clean closure, the following procedures will be implemented.
Otherwise, the soil will be considered to be at background levels.

For the magazine(s) that show target constituents above closure criteria levels, the top SIX
(6) inches of soil will be excavated from an area approximately four (4) feet by six (6) feet
immediately adjacent to the concrete slab at the front entrance of the magazine. This will
result in approximately 0.5 cubic yards of soil per unit where excavation is required. This
soil will be sent to a permitied facility for disposal. Disposal will comply with the Land
Disposal Restrictions contained in LAC 33:V.Chapter 22. Subsequent to soil removal a
confiration surface soil sample will be collected from the excavated area. The
confirmation sample will be analyzed for the above stated parameters. If the confirmation
sample meets the established criteria for clean closure described above, then the storage
magazine area will be considered clean closed.

All soil samples collected for VOC analysis will be collected in accordance with SW -846
Method 5035, and all analyses will be completed by an LDEQ accredited laboratory. For
purposes of establishing clean closure, all sample results will be compared to RECAP
values.
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F.  Disposal of Residuals

Afier the reactive wasies, storage magazine wood interiors, and any spill residues are
thermally treated, the ash will be removed from the burners and containerized for disposal
offsite. Disposal will comply with the Land Disposal Restrictions contained in LAC
33:V.Chapter 22. The metal trough bumners, grates and retractable roof covers will be
scrapped (smelter and not for reuse). The concrete bumers pads will be disposed. These
materials will be removed and containerized, or they will be loaded directly onto trucks for
disposal at an approved facility. The burners, ash, spill residue, and concrete burn pads
from burner locations which handled listed waste will be containerized and disposed of at a
hazardous waste landfill site.

If VOCs or extractable explosives are detected above the lower detectable limits established
by the analytical method, or if the concentrations of metals exceeds closure criteria levels, a
decision will be made either to repeat decontamination procedures or to declare the unit
hazardous and dispose in a permitted facility in accordance with the Land Disposal
Restrictions of LAC 33:V.Chapter 22. It is anticipated that one decontamination event will
be required per unit in order to clean close.

The soil surrounding the treatment area will be assessed through the Soil Monitoring Plan
(Appendix Z). Soil sampling locations 13, 14, 15, 16, and 17 are located in the immediate
vicinity of the treatment area. If closure occurs later than 180 days after the last Soil
Monitoring Plan sampling event and treatment has occurred within that period, these
sampling locations will be resampled and analyzed in accordance with the Plan. If it is
determined that the soil in the vicinity of the treatment area has been impacted, an
assessment plan will be developed as described previously for the detention pond.

At this time it is anticipated that an appropriate, approved and permitted landfill will be
used to dispose of solid treatment residues for the purpose of this closure plan. Disposal
will comply with the Land Disposal Restrictions contained in LAC 33:V.Chapter 22.

An appropriate, approved and permitted liquids treatment facility will be used to dispose of
washwater and rinsate. The basis for the quantities of wastes, residues and decontamination
liquids are provided in Exhibit II. All materials will collected, containerized and disposed
offsite at an approved permitted facility in accordance with the Land Disposal Restrictions
of LAC 33:V. Chapter 22.

G. General Sampling, Analysis and Evaluation Requirements

All soil and water samples will be collected and analyzed in accordance with approved
methods under SW-846. All sampling procedures will be designed to minimize the
possibility of cross contamination and sample mismanagement. Sample containers which
have been prepared by the receiving laboratory will be used with no further field
preparation. All samples will be collected in accordance with the procedures outline in
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LDEQ’s “Risk Evaluation/Corrective Action Program™ (RECAP) document, latest edition,
where applicable.

All soil and sediment samples taken for VOCs will be collected in accordance with USEPA
SW-846 Method 5035. Otherwise soil and sediment samples will be collected using
stainless steel spoons or a gloved hand to place the sample into the sample container.
Sampling personnel shall wear a separate pair of disposable latex gloves for each sampling
point.

Water samples will be collected directly from the final rinsate subsequent to cleaning
operations. At each sampling location sampling personnel will wear a separate pair of
disposable latex gloves. All sample containers for organic analysis will be filled completely
to minimize or eliminate headspace between the sample and the container cap. Care will be
taken to minimize disturbance of the sample.

Sample locations will be marked in the field and identification numbers will be assigned to
each point. All sample containers will be labeled immediately after sample collection with
a unique identification number to reflect the location and depth at which the sample was
taken. Other information which will be provided includes the names of sampling personnel,
time and date.

Sample containers will be cooled to 4 degrees Celsius and will be shipped to the laboratory
within 24 hours of collection. A chain-of-custody record will accompany the shipment and
every precaution will be taken to ensure that the sample integrity is maintained from point
of collection to the laboratory.

An LDEQ accredited laboratory will complete all analyses. As required by RECAP, the
laboratory will utilize SW-846 methods that will provide sample quantitation limits at the
lowest practical quantitation limits (PQLs). These PQLs will generally be at or lower than
any risk-based corrective action level (i.e. RECAP Screening Standard, background level, or
other derived RECAP standard). The LDEQ accredited laboratory prior to initiating closure
activities will confirm the PQLs for all constituents. Any detection limit variances required
by the laboratory wiil be reported to the LDEQ.

The rinsate, soil and sediment sample results will be compared to RECAP values. The
naturally occurring constituents (e.g. metals) will be compared to background values, and/or
screening standards. Background levels will be developed in accordance with RECAP
standards. Non-naturally occurring constituents (e.g. VOCs and extractable explosives)
sample results will be compared to the RECAP Screening Standards, unless a higher tier of
RECAP cvaluation is performed and approved by the LDEQ. Prior to closure, the source of
water for these proposed closure activities will also be sampled for both the naturally and
non-naturally constituents. These sampling results will form the basis for background
values to be used in evaluating the final rinsate samples. Additional decontamination and
re-sampling efforts are anticipated, and a reasonable cost estimate is included in this plan
for such purposes.
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V. STAFFING

A,

Closure Coordinator

Qualifications:

The Closure Coordinator will have a technical education and experience in
management of a hazardous waste facility. He/she will be well versed in
thermal treatment of reactive materials and will be intimately familiar with
the details of this plan. During pre-closure and closure periods, the General
Manager may serve as Closure Coordinator.

Duties:

In preparation prior to closure, the Closure Coordinator will keep this plan
current with periodic updates to reflect changes in the facility, in cost of
implementation, or in applicable regulations. During closure, the Closure
Coordinator will manage the facility until all wastes are thermally treated
using standard operating procedures. After waste treatment operations are
completed, the balance of closure procedures will be carried out under the
supervision of the Closure Coordinator. He/she will serve as the Clean
Harbors Colfax, LLC contact person for LDEQ inspection, evaluation, and
approval activities. Finally, he/she will ensure that post-closure inspection
and maintenance activities are accomplished as scheduled.

Closure Engineer

l.

Qualifications

The Closure Engineer will be a Registered Louisiana Professional Engineer.
He will be familiar with the design and operation of the facility. He will be
thoroughly knowledgeable regarding all aspects of this plan. During closure,
the Closure Engineer may also serve as Closure Coordinator.

Duties

The Closure Engineer will be available to consult in the formulation and any
necessary revisions in this plan. He will be present to supervise the closure,
so that closure activities are accomplished in accordance with this plan.
After closure, the Closure Engineer will prepare and submit the certification
required by the LAC 33:V.3517. Upon completion of post-closure care, the
Closure Engineer will be responsible for the preparation and submittal of the
certification required by LAC 33:V.3523,
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VI. ADMINISTRATIVE REQUIREMENTS

Al

B.

Plan Review and Updating

1.

[

Periodic Review

This plan will be reviewed by the Closure Coordinator and revised as
necessary. The scope of planned closure activities will be expanded to
include any modifications in processes, new construction, or changes in the
capacity of wastes stored, treated, or disposed at the facility.

Costs of the above plan changes will also be included in the plan cost
estimates. The cost estimate for closure will also be adjusted for inflation on
an annual basis as required by LAC 33:V.3705 and 3709.

After a plan review, updating, and re-evaluation of costs, a revised plan will
be prepared. Copies of the revised plan will be made available to the LDEQ
and will be maintained at all time at the facility.

Other Required Reviews

After any significant changes in the facility operations or equipment and
associated permit modifications, this plan will be reviewed to determine if
changes are necessary.

Prior to the anticipated closure, this plan will be reviewed to ensure that all
proposed actions and estimated costs are accurate and up-to-date. The pian
schedules will be converted from elapsed time to actual dates. A final
implementation revision of the plan will be prepared and submitted to the
Office of Environmental Services, Permits Division of LDEQ, at the time of
notification of intention to close.

Notification of Intention to Close

1.

Closure Engineer

The Closure Engineer will be notified of intended closure well in advance of
closure activities. If necessary, he/she should provide consultation in
preparing the final implementation revision of this plan, and support pre-
closure preparations.

Office of Environmental Services, Permits Division (OESPD)

The Closure Coordinator will give written notification to the OESPD at least
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180 days before commencing any closure activities. The following

. information will be provided:
a. date of planned closure;
b. requested changes, if any, in the closure plan which take

advantage of new technology, unforescen situations, and
other requests which improve the safety of the closed facility,

C. closure schedule and estimated costs of each phase of the
closure plan; and
d. request for release of closure funds in amounts and times as

required by the closure schedule {to the extent applicable).

VII. COST ESTIMATES

A. Basis of Cost Estimates

Costs are based on the most expensive set of normal operating circumstances. This
assumes a greatest extent/worst case situation but does not presuppose any spills or
other accidental occurrences.

. The closure cost basis calculations and references are included in Exhibit III.
All costs estimates are based on 2003 dollars.

B. Total Costs Summary

Costs are summarized for Closure activities. A contingency of 10 percent is
included. Refer to Exhibit IV,

IX. FINANCIAL ASSURANCE - CLOSURE

In accordance with LAC 33:V.3509.B, Clean Harbors Colfax, LLC will comply with the
"Financial Assurance for Closure”", LAC 33:V.4403, by providing OESPD with financial
assurance in the form of insurance, providing OESPD with sufficient funds to cover the
anticipated closure activities. Financial assurance documentation is provided in Appendix
N.
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EXHIBIT I

. MAXIMUM PERMITTED OFF-SITE WASTE INVENTORY
Storage in Containers 593  cubic vards
Total hazardous waste storage inventory at closure: 593  cubic vards

(50,000 pounds Net Explosive Weight)

Including waste in process, the total that might be present at the site (worst case) is 55,950 pounds of Net
Explosive Weight.

. Closure/Post-Closure Plan

Appendix L
August 2003
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EXHIBIT II

. CLOSURE SCHEDULE
Days from
Revise Plan (if needed) -240 to -180
Notify LDEQ by -180
Prepare Equipment Inventory -180 to -30
Prepare Waste Schedule -30t0-5
Receive Wastes to -1
Begin Closure 0
Treat Stored Wastes Oto~18
Closure Engineer to Inspect Empty Magazines +18 to +25
Mobilize Decontamination Contractor +25 to +32
Decontaminate Equipment, Removal & Clean-up +32 to +65
. Closure Engineer to Verify Decontamination 6510 +125
LDEQ and Closure Engineer Inspection +125to +155
Conduct Measures to Achieve LDEQ Approval +155 to +180
Complete Closure by +180
Submit Closure Certification to LDEQ by +240

. Closure/Post-Closure Plan

Appendix L
August 2003
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EXHIBIT 111

CLOSURE COST BASIS
CALCULATIONS

Closure Plan — Closure Cost Estimates Quantities

Assumptions: Detergent Wash @ 800sf/hour
Fresh Water Rinse @ 800sf/hour
Disposal of Waters @ Deep Well in Plaquemine, La (@ S0.13/¢gal.
Transportation Colfax to Plaquemine = 202.6 miles @ $3.10/mi. = $628.06/load or
$628.06/5500 gal/load = $0.12/gal.
Total T&D = $0.25/gal.
Onsite Disposal Cost $5,000/day
Disposal of Residues/Debris @ Chem Waste Carlyss @ $150/cy
Transportation Colfax to Carlyss = 146.3 miles @ $3.10/mi. = $453.53/load
Sampling and Analytical Testing Costs — Rinsate = $400/ea.
Sampling and Analytical Testing Costs — Soil/Sediment = $500/ea.
Closure Supervisor - $50.00/hr.
Closure Engineer - $75.00/hr.

Waste Disposal (Inventory)

55,950 pounds maximum weight (net explosives)

Bum rate @ 3,150#/day = 55,950/3150 = 18 days

Waste Residues = 30 cy or 2 roll off containers = 2 loads

10 each Storage Magazines (Reference Drawings 108-110)

10 feet x 20 feet x 8 feet high; Interior floor, walls, ceiling and doorway covered with 4-inch thick
hardwood.

Total surface area per magazine = 2(10°x20%) + 2(10°x8’) + 2(20°x8) = 830 sf.
Total surface area = 10 x 880 = 8800 sf.

Volume of Wood = 8800 sf x 47/12 =2933.3 cf

Add 10% for 2x4 nailer = 2933.3x 0.10=293.3 cf

Total Volume of Wood = 3,227 c¢for =3,227/27 = 120 cy.

Removal of Wood @ 1 hours/magazine x 10 = 10 hours

Closure/Post-Closure Plan
Appendix L
August 2003

19



Torching of Magazines @ 1 hours/magazine x 10 = 10 hours

Time required per wash cycle = 8800/800 = 11 hours

Time required per rinse cycle = 8800/800 = 11 hours

Assume 1 additional wash/rinse cycle required for 1 magazine = 880/800 + 880/800 = 2.2 hours
Total time for 1 wash and 1 ninse cycles = 24.2 hours

Amount of water generated for wash and rinse cycles = 24.2 x 200 = 4,840 gallons

Truck Parking/Staging Area:

Floor surface area (4 bays) =68’ x 75° = 5100 sf (Reference Drawing # 107)

Curb surface area =8 x 1.33 x 75" = 798 sf

Sumps surface area=4 x 2’ x 2" x 5 =80 sf

Total surface area = 5100 + 798 + 80 = 5978 sf

Total surface arca per bay = 5978/4 = 1494.5 sf

Time required for wash cycle = 5978/800 = 7.5 hours

Time required for rinse cycle = 5978/800 = 7.5 hours

Assume 1 additional wash/rinse cycle for 1 bay = 1494.5/800 + 1494.5/800 = 1.9+ 1.9 = 3.8 hours
Total hours = 7.5+ 7.5 + 3.8 = 18.8 hours

Amount of water generated for wash and rinse cycles = 18.8 x 200 = 3,760 gallons

Preparation Building:

Total Floor Surface Area = (39.6” x 407) + (18°x60") + (10°x12") = 2,784 sf (Ref. Drawings 111-
113)

Time required per wash cycle = 2784/800 = 3.5 hours

Time required per rinse cycle = 2784/800 = 3.5 hours

Total hours = 7.0 hours

Assume 10% of area requires additional wash/rinse = 0.7 hours
Total hours = 7.7 hours

Closure/Post-Closure Plan
Appendix L
August 2003
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Amount of water generated for wash and rinse cycles = 7.7 x 200 = 1,540 gallons
Truck Unloading — Liquid Storage Magazine Area:

Floor Surface Area =28’ x 75° = 2100 sf (Reference Drawing 107)

Sumps =2’ x 2” x 5 sides = 20 sf

Curbs =(6/12) x 2 x 75" =75 sf

Total Surface Area=2100+20+75=2,195 sf

Assume 10% of Area requires additional wash/rinse = 2,195 x 0.10 = 220 sf

Total Surface Area= 2195 +220=2415 sf

Time required for wash cycle = 2415/800 = 3.0 hours

Time required for rinse cycle = 2415/800 = 3.0 hours

Total hours = 6.0 hours

Amount of water generated during wash/rinse cycles = 6.0 x 200 = 1,200 gallons
Burn Pad Area:

Removal of burn pad pedestals @ | hours each x 20 = 20 hours

Volume of concrete burn pad pedestals = (20 x 16” x 16" x 1.57) + 10[(3.14x4") x 4’ x (4712)]
=5120+14=75,136 cfor 5,136/27= 190 cy

Transportation = 190/20 = 10 loads

Metal burn pans and retractable roof covers — assume scrapped (scrap value = transportation costs)
Floor Surface Area =700’ x 130’ = 91,000 sf

Sumps =3 eachx 2" x 2" x 5 =60 sf

Curbs = (700" x 67/12) + 2(130°x1.25%) + (700x2") = 2075 sf

Total = 91,000 + 60 + 2075 = 93,135 sf

Assume 10% of area requires additional wash/rinse cycle = 93,135 x 0.10 = 9,314 sf
Total surface area = 93,135 + 9314 = 102,449 sf

Closure/Post-Closure Plan

Appendix L
August 2003
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Time required for wash cycle = 102,449/800 = 128.1 hours

Time required for rinse cvcle = 102,449/800 = 128.1 hours

Total hours = 128.1 + 128.1 = 256.2 hours

Amount of water generated during wash/rinse cycles = 256.2 x 200 = 51,240 gallons

Total hours =10+ 10 +24.2 + 18.8 + 7.7 + 6 + 20— 256.2 = 352.9 hours

Assume 2 men @ 10 hour/day = 352.9/2x10 = 18 work days or 36 man-days

Total Volume of water = 4,840 + 3,760 ~ 1,540 + 1,200 + 51,240 = 62,580 gallons

Analytical Samples:

Rinsate Samples=  Water Source (1) + Magazines (10 + 1) + Truck Parking/Staging Area (4 +1)
+ Preparation Building (1+1) + Truck Unloading (1+1) + Burn Pad (3 +1) =
25 '

Soil/Sediment Samples = Pond (2 +1) + Magazines (7 + 1) + Bun Pad (Annual Soil Sampling
~17)=28

Equipment Rental — assume 1 month:

Pressure Washer - $450/month

Frac Tank — $500/month

Vacuum Unit — $4,500/month

Vacuum Box — $270/month

PPE — $25/man day

Excavator/Loader - §1,575/month

Contingency Soil Excavation and Removal — Magazines and Pond Areas:
Assume 10 cy each removed from Magazine and Pond Areas
Assume 5 confirmation soil samples required

Closure Coordinator and Closure Engineer:

Closure Coordinator — 1 month or 175 hours

Closure Engineer — 80 hours

Closure/Post-Closure Plan
Appendix L.
August 2003



Exhibit IV

Closure Cost Estimate

Facility Closure

Disposal of Remaining Waste Inventory Quantity Unit $ /Unit Total
Onsite preparation and treatment of waste 18 days S 5,000.00 day $90.000
Residue disposal 30 cv S 150.00 cy $4,500
Transportation (2 loads) 2 ea ) 455.00 ea $910

Sub-Total $95.410

Decontamination of Magazines Quantity Unit 5 {Unit Total
Wood Removal/Torching-Labor 20 hr 3 22.00 hr 3440
Ash Disposal 20 cy $ 150.00 cy $3,000
Ash Transportation 1 ea ¥ 455.00 ea $455
Pressure Wash/Rinse Rinse-Labor 24.2 hr ) 22.00 hr 5532
Washwater Transportation and Disposal 4840 gal S 0.25 gal 51,210
Sub-Total $£5,637

Truck Parking/Staging Area Quantity Unit 3 fUnit Total
Pressure Wash/Rinse Floors {Labaor) 18.8 hr S 22.00 hr $414
Washwater Transportation and Disposal 3760 gal 5 0.25 gal £940
Sub-Total $1,354

Preparation Building Decontamination Quantity Unit s {Unit Total
Equipment Cleaning/Removal (Labor) 8| hr S 2200 hr 5176
Pressure Wash/Rinse Floors-Labor 7.7 hr S 22.00 hr 5169
Washwater Transportation and Disposal 1540 gal ;) 0.25 gal $385

Sub-Total 5730

Truck Unloading - Liquid Storage Mag. Area Quantity Unit $ fUnit Total
Pressure Wash/Riusc Rinse-Labor I E 2200 | hr 5132
\Washwater Transportation and Disposal 1200 gal S 0.25 gal $300
Sub-Total $432

Treatment (Burn) Area Concrete Pad Decon Quantity Unit ) {Unit Total
Removal of burn pad pedestals-Labor 20 hr 5 22.00 hr 5440
Disposal of concrete 190 cy 3 150.00 cy $28,500
Transportation of concrete 10| loads | S 45500 | load $4,550
Pressure Wash/Rinse Floors-Iabor 256.2 hr % 22.00 hr $5,636
Washwater Transportation and Disposal 51240 gal ot 0.25 gal $12.810
Sub-Total $51,936

Soil/Rinse Water Sampling and Analysis Quantity Uinit ) {Unit Total
Rinsate Samples — 25| ea  |S 40000 ea $10,000
Soil/Sediment Samples 28 ea $ 500.00 | ea $14,000

Sub-Total $24.000

Excavation/Disposal of Soils Quantity Unit $ {Unit Total
Storage Magazines 10 cy S 150.00 Y 51,500
Detention Pond 10 cy S 150.00 cy $1,500
Transportation (one truck) 1 ea M 455.00 ea $455
Confirmation Samples 3 ea s 750.00 ca $3,750
Sub-Total 87.205




Exhibit IV-continued

Closure Cost Estimate

Misc. Equipment and Supplies Quantity Unit S {Unit Total
Mobile Tank Rental (1 month) 1 mo ) 300.00 mo £500
Pressure Washer (2 each for 1 month) 2 mo S 450.00 mo $900
Vacuum Unit (1 month) 1 mo S 4,500.00 mo $4,500
Roll OfffVacuum Boxes (2 total for 1 month) 2 mo i) 270.60 mo $540
Excavator/Loader (1 month) 1 mo S 1.575.00 mo 81,575
Biodegradable Detergent 1 ea 5 200.00 ea 5200
Personnel Protective Equipment 36| man-days | $ 25.00 ea $900
Sampling Supplies and Misc. Costs (Shipping and
Handling) 1 ea S  2,000.00 ea 52,000
Decontamination of Hand Tools and Misc. Cleanup
Activities 1 ea $ 1,500.00 €a %1,500
Sub-Total 512,615
Engineering Certification/Inspections Quantity Unit 3 {Unit Total
Closure Coordinator 175 hr h) 50.00 ea $8.750
Closure Engineer 80 hr ) 75.00 ea 56,000
Sub-Total $14,750
Sub-Total Facility Closure Cost Estimate $214,070
Contingency {10%) $21.407
Total Facility Closure Cost Estimate §235.477
RECAP Closure of "Old Burn Area"
Field Work Quantity Unit $ /Unit Total
Field Sampling Crew 8 days $  2,200.00 ca $17,600
Surveying-Field 2 dayvs s 1,250.00 ca $2,500
Surveying-Office 2 days S 500.00 ca $1,000
Analytical Testing-Soil Samples 90 ea ) 500.00 ea $435,000
Sample Shipment 1| nmpsum | $  3,000.00 ca $3,000
Sub-Total $69,100
RECAP Data Evaluation and Reporting Quantity Unit $ /Unit Total
Project Manager 240 hr 3 72.00 hr $17,280
Technician 240 hr S 56.00 hr $13,440
Clerical 60 hr S 32.00 hr 51,920
Drafting 60 hr 3 45,00 hr $2,700
Principal 40 hr 5 96.00 hr $3,840
Reproduction 1| lumpsum | S 4,500.00 ea 54,500
Sub-Total $43,680
Sub-Total RECAP Closure Cost Estimate $112,780
Contingency (10%) 511,278
$124.058

Total RECAP Facility Closure Cost Estimate

Total! Facility and RECAP Closure Cost Estimate

$359,535
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November 19, 1998

James H. Brent, Ph.D.

Administrator

Louistana Department of Environmental Quality
Hazardous Waste Division

P.O. Box 82178
Baton Rouge, LA 70884-2178

RE: Revised RECAP Workpian, Old Burn Area .
Safety-Kleen (Colfax), Inc.
EPA ID # LAD 981 G55 791

Dear Dr. Breart:

Enclosed please find five (5) copies of the above referenced Revised RECAP Workplan for
you review and comments.

This workplan was previously submitted to Louisiana Department of Environmental
Quality (LDEQ) in September 1997. Comments outlining technical deficiencies were
received from LDEQ 1n your letter of April 29, 1998. This revised Workplan addresses the
LDEQ comments. Specific Workplan references and short responses to the LDEQ
comments are attached to this letter for your reference.

If you have any questions you can call me ar (318) 627-3443 or Mike Wisniowiecki at
(281) 884-7064.

Sincerely,

arges E. Gall«h 0, Sr_."_z'.
Facillity Mdoager

cc:  Lin Longshore
© Jerry Correll

3783 HIGHWAY 47 COLFAX, LA 71417 318/627-3443 FAX 318/627-3448

PRINTED ON PECYGLED PAPER
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ENVIRONMENTAL
SERVICES INC,

November 12, 1998

Mr. Jim Gallion

Facility Manager
Safety-Kleen (Colfax), Inc.
Colfax, LA 71417

RE: Revised RECAP Workplan
Old Burn Area
Safety-Kleen (Colfax), Inc. Facility
Colfax, Louisiana
LAD No. 981055791

Dear Mr. Gallion:

The Consulting Services Group of Safety-Kleen Corporation (formerly Laidlaw Environmental
Services) is pleased to present the enciosed copy of the referenced Workplan. This Workplan was

" previously submitted to Louisiana Department of Environmental Quality (LDEQ) in September 1997.

\.

Comments outlining technical deficiencies were received from LDEQ in their letter of April 29, 1998.
This revised Workplan addresses these LDEQ comments. Specific Workplan references and short
responses to the LDEQ comments are attached to this letter for your reference.

If you have any questions or comments regarding this report, please contact Michael Wisniowiecki at
(281) 884-7064.

Sincerely,

L el ) .
Michael I Winiowiecki, P.G. Christophér A Dacey
Project M.ager ' ' Senior Hydrogeclogist

Attacizaent:  ‘Workplan Refer::.ces and Short Responses t:: ZiJEQ <Zomments
Enaclos ::%: itevised RECAP \-orkplan

cc: John Arbuthnot - SK; Baton Rouge, LA
Lin Longshore, SK, Columbia, SC w/out enclos-e
B. Geoff-ey Jones - SK, Cuiubia, SC w/out enclosure
Sus.n Flack - SK Consulting Services, Boulder, CO -

R-96513/REPCY 1 SMMEVWPLAN/SKTRANSMIT.DOC

Laiglaw Irvirenmental Services. InG.
518 ¢ .2: Greens :'oad, Suitz 600 Heuston. Vexas 77087
Wat; 3GC.282 “5a3 Chone 281.884.7000 Fax 281.884.7037
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. ' RESPONSES TO COMMENTS IN APRIL 29, 1998 LDEQ LETTER

A Workplan for the assessment of the Old Burn Area of the Colfax facility was previously
submitted to Louisiana Department of Environmental Quality (LDEQ) in September 1997. Comments
outlining technical deficiencies were received from LDEQ in their letter of April 29, 1998. The revised
Risk Evaluation/Corrective Action Program (RECAP) Workplan addresses these LDEQ comments.
Specific Workplan references and short responses to the LDEQ comments are given below:

LDEQ Comment 1: General Comments The Louisiana Department of Environmental Cuality has
published and begun the rulemaking process on the April 1998 proposed Risk Evaluation/Corrective 4ction
Program (RECAP). Although the 1998 RECAP document has not yet been promuldgated into regulation,
the Hazardous Waste Division (HWD) considers RECAP the most appropriate guidance currently available
on which to base a risk based corrective action workplem. The HWD strongly recommends that Laidlaw use

Comment | Respanse: Revisions have been made throughout the Workglan in order to comply with the

proposed RECAP guidance as requested.

.LDEQ Comement 2: Potential Surface Soil Laidlaw should consider potennal surface soil in the workplan
and in semple collection efforts. Potential surface soil shail be defined as soil present from ground surface
to the depth of impact or ground surface to 13 feet below ground surface (bgs) if the depth of impact is

greater than 13 feet. . ..

Comment 2 Resoonse: As stated in Sections 2.0 and 7.2.2 of the revised Werkplan, Safety-Kleen (formerly
Laidlaw) will consider potential surface scil in the delineation of the Area of Investigation (AQI) as defined
by RECAP guidance. Soil sampling performed in 1996 did not fully delineate the AQL Although metals

results were of limited use, volatile organic and extractable explosive results can be used in AQI
delineation. We are proposing a sampling plan to address data gaps in the previous work and fully
delineate the AOL It should be noted that sandstone outcroppings of the Catahoula Formation have

been observed in shallow excavations at the Site, and that unconsolidated soils may not be present

below relatively shallow depths across the Site.

ILDEQ Comment 3° Submittal Requirements The Laidiaw workplan submitial should also include: -

Topographic map with AO! labeled and name of quadrangle; .. . .

9
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. Comment 3 Response: Resporses to this comment can be found at several locations within the revised
Workplan. All requested figure revisions have been mace. A description of land use at and in the vicinity of
the AQI is included in Section 3.0. Groundwater use at and in the vicinity of the AQL is also presented in
Section 3.0, and a Department of Transportation and Development (DOTD) well survey is included in
Appendix A Analytical methods and quantitation limits to be used are identified in Table 2, and QA/QC data
to be collected are described in Section 7.4.2 and in Appendix C.

LDEQ Comment 4: Site Investigation The site investigation in the Laidlaw workplan is inadequate. AO[
investigation efforts shall inctude, but not be limited to-. . .,

Comment 4 Response: Section 7.0 has been revised to comply with the site investigation efforts required by

the LDEQ RECAP format. Specific references to each required site investigation item and its Workplan

subsection focation can be found in Section 7.1.

LDEQ Comment 5: Site Ranking System Site ranking shall serve to rank each AQ! based upon the urgency

of the response action required for the protection of human health and the environment. The RECAP
submittal shall contain a site ranking section that includes a recommendztion on the appropriate ranking

for the AOI and a discussion on the site-specific factors and the criteria used o select the ranking.. . ..

Comment 5 Response: Laidlaw will include a justification of the site ranking for each AOI in the RECAP

submittal as requested. Further discussicn of the site ranking methodolegy for this project is incluced in

Section 6.2.

IDEO Comment & Criteria for Management Under Management Option 2 Laidlaw should demonstrate
to the Department that the AQI meets the below criteria to qualify for management under MO-2 and that a
site evaluation has been conducted in accordance with the guidelines in Section 2.3 and 2.4 of RECAP. . ..

Comment 6 Response: Safety-Kleen will demonstrate o LDEQ :hat AQI management under MQO-2 critena

is appropriate and that the site evaluation has been conducted in accordance with the above-referenced

guidelines. Furthec discussion of the site management criteria for this preject is inciuded in Section 6.3.

‘. )
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State of Louisiana R,
Department of Environmental Quality :
.M.J. “MIKE" FOSTER, JR. J. DALE GIVENS
GOVERNOR SECRZTARY

CERTIFIED MAIL P 389 278 735

April 29, 1958 RETURN RECEIPT REQUESTED

Mr. James E. Gallion Sr.

Facility Manager

Lajdlaw Enviroumental Services (Thermal Treatment) Inc.
3763 Highway 471

Colfax, LA 71417

RE:  Latdlaw Environmental Services (Thermal Treatment) Inc.
LAD 981 055 791
Workplan RBCA. Evaluation Old Burn Area

Dear Mr. Gallion:

The Louisiana Department of Environmental Quality (LDEQ) has completed a review of the
Risk Based Corrective Action Workplan, Old Burn Area, dated September 1997. The submittal

. has been determined to be technically deficient. The technical review deficiencies have been
identified and are detailed on the enclosed comments.

If you have any questions or comments, please contact Mr. Tom Harris or Ms. Carolyn Bourn at

(504) 765-0272.

Smcerely,

James H. Brent

Administrator
tfh
Enclosurs
. OFFICE OF SOLID AND HAZARDOUS WASTE  P.O.BOX 52178 3ATGN AOUGE, LUISIANA 708542173
A TELEPHONE (304} 765-0261  FAX (504) 765.0517

%9 : ECUAL OPP EMPL é-,.
recyelad paper AN ZCUAL QPPOATUNITY EMPLOYER s
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COMMENTS
LAIDLAW ENVIRONMENTAL SERVICES INC.
THERMAL TREATMENT FACILITY
LAD 981 055 791 |
RISK BASED CORRECTIVE ACTION WORKPLAN
OLD BURN AREA

General Comments

The Louisiana Department of Environmental Quality has published and begun the nulemaking
process on the April 1998 proposed Risk Evaluation/Corrective Action Program (RECAP).
Although the 1998 RECAP document has not yet been promulgated into regulation, the
Hazardous Waste Division (HWD) considers RECAP the most appropriate guidance currently
available on which to base a risk based comective action workplan. The HWD strongly
recommends that Laidlaw use the proposed RECAP dociiment as the basis for their
workplan. The American Scciety for Testing and Materials (ASTM) document which was
referenced in your September 1997 workplan was designed as framewark for designing a risk-
based cozrective action program and was never intended as a comprehensive guidance document

for performing a risk-based closure.

Potential Surface Soil

Lajdlaw should consider potential surface soil in the workplan and in sample collection efforts.
Potential surface soil shall be defined as soil present from ground surface to the depth of impact
or ground surface to 15 feet below ground surface (bgs) if the depth of impact is greater than 15
feet. Soils present from ground surface to a depth of 15 feet bgs are considered potentially
accessible and thus, a potentia] source of exposure, based on the fact that future intrusive
activities at the Area of Investigation (AOI) may result in deeper soils being brought to the
surface. A depth of 15 feet was selected as the dividing point between surface and subsurface soil
based on considerations of technical practicability for common construction practices. The
exposure concentration for potential surface soil shall be the 95%UCL-AM or the highest '
measured concentration for the delineated AOL The AOI shall be delineated by comparing the
constituent concentration for each sampling location with the respective soil screening standard
(SS). All sampling locations having constituent concentrations that exceed the soil SS shall be
identified. Based on these identified sampling locations, the horizontal and vertical boundaries
of the AOI shall be delineated. For potential surface soil, all data points (including data points
with constituent concentrations less than, equal to, or greater than the SS) located o or within
the boundaries of the AOI from ground surface to a maximoum depth of 15 feet bgs shall be
included in the calculation of the exposure concentration unless skewed due to sample bias. The
potential surface soil AOI shall be a three dimensional space which contains all data points with
constituent concentrations above the soil SS and all points contained within that space whether
the concentrations are less than, equal to, or greater than the $S. Samplirg locations gutside the
defined AOI which have constituent concentrations less than the SS shall be eliminated from
further consideration.
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bmittal Requirements

The Latdlaw workplan submittal should also include:

» Topographic map with AOI labeled and name of quadrangle*;

«  Vicinity map with adjoining properties, cross strests and land use*;

» Facility site map with all significant features including the longitude and latitude of the
primary facility entrance®*; '

» A description of land use at and in the vicinity of the AQT,

« Detailed AOI map with longitude, latitude, and all proposed sampling locations*;

» A description of groundwater use at and in the vicinity (1-mile radius) of the AQI
including a DOTD well survey obtained within the last 12 months;

= Identification of all known underground utilities (less than 15 feet bgs) within or adjacent
to the AQI; _

» Identification of the analytical methods and quantitation limits to be used and QA/QC

data to be collected; and
» A description of the activities to be conducted at the AQL

*Note: All maps must have a bar scale, legend, north arxow, contour intervals (if contoured),
date data was obtained and map date. Unless otherwise approved by the Department, ail maps,
hgures, diagrams and cross sections submitted must be legible and not larger than 11 inches by
17 inches and must be folded to a standard report format (8.5 inches by 11 inches).

Site Investigation.

The site investigation in the Laidlaw workplan is inadequate. AQI investigation eforts shail
include, but not be limited to:

+ ldentification of the source of the release;

» Characterization of all media suspected of being impacted;

+ Identification of the constituents present and their respective concentrations;

« Identification of the horizontal and vertical extent of the impact;

+ Identification and characterization of migration pathways and receiving media; R

+ Characterization of current or potential off-site impacts; and

» Collection of data for modeling input (if any).

Investigation activities shall be performed in accordance with all applicable rules and regulations
including the latest versions of the Louisiana Department of Transportation and Development
document, "Water Well Rules, Regulations and Standards, State of Louisiana” and the Louisiana
Department of Environmental Quality and the Department of Transportation and Development
document, "Construction of Geotechnical Boreholes and Groundwater Monitoring Systems. "



ite Rankine Syste

Site ranking shall serve to rank each AQI based upon the urgency of the response action required

for the protection of human health and the environment. The RECAP submittal shall contain a

site ranking section that includes a recommendation on the appropriate ranking for the AOl and a

discussion on the site-specific factors and the criteria used to select the ranking. The ranking
system is based on the system that is contained in Standard Guide for Risk-Based Corrective

Action Applied at Petroleum Release Sites (ASTM E 1739-95). Each AOI shall be given a site

classification ranking of 1, 2, 3, or 4 using the following criteria:

1 Immediate threat to human health, safety or sensitive environmental receptors;

Short-term (0-2 years) threat to human health, safety or sensitive environmental

receptors, :

Long-term (>2 years) threat to human health, safety or sensitive environmental

receptors; or

4 No demonstrable long-term threat to human health, safety or sensitive
environmental receptors.

LI

A thorough justification of the site ranking shall be inctuded in the RECAP submiftal and shall
include consideration of all current and future receptors and exposure pathways.
Recommendations for interim measures to raise the site ranking shall be included for any AOI

with a ranking of [ or 2.

Cuiteria for Management Under Management tion 2

Laidlaw should demonstrate to the Department that the AQI meets the below criteria to qualify
for management under MO-2 and that a site evaluation has been conducted in accordance with
the guidelines in Sections 2.3 and 2.4 of RECAP. If an AOI does not meet ]} of these criteria,
then the LDEQ considers the AOI 1o be sufficiently complex to warrant a more detailed
assessment of risk and the AQI shall be addressed under MO-3.

An AOI that meets all of the following criteria may be managed under MO-2:
« A COC is present, or suspected to be present, only in soil, groundwater, and air

[including volatile emissions from soil to the ambient air (which are addressed by the soil

RS) and volatile emissions from groundwater to indoor air during household water use
(which are addressed by the groundwater RS)]. Constituents are not present in surface
water, sediment, or biota. [The MO-2 RS do not address exposure pathways associated
with exposure to constituents via surface water, sediments, or biota.];

= A COC(s) is not discharging via groundwater to a surface water body. [The MO-2 RS do

not address exposure pathways associated with surface water, sediment, or bicta.];

* The impacted soil and/or groundwater under investigation is in decliming conditions, i.e.,

the constitfuent mass is not increasing, and the source of the release has been mitigated.
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{The environmental fate and transport models used to develop the cross-media transfer
RS assume that site conditions are in a declining conditon.];

A non-industrial or industrial exposure scenario is under consideration and there are no
sensitive subpopulations on or near the AQI. [The MO-2 RS only consider residential
and industrial exposure scenarios.];

There are rio other likely human exposure pathways other than the ingestion of soil, the
ingestion of groundwater, the inhalation of volaule emissions from soil, the inhalation of
particulates from soil, the inhalation of volatile emissions from groundwater, and derrnal
contact with soil. [The MO-2 RS do not address the ingestion of surface water, the
inhalation of volatiles from surface water, dermal contact with surface water, the
ingestion of sediment, dermal contact with sediment, the inhalation of volatiles from
sediment, or the ingestion of biota (recreational or subsistence fishing and/or
fish/shellfish propagation or production; meat or dairy production, agricultural crop
production)];

There are no unusual current or future site conditions that may affect exposure potential
at the AOL [The MO-2 RS do not consider exposure associated with unusual site
conditions such as the presence of impacted surface water, sediment, and biota or the
presence of NAPL (Note: If NAPL was present at the AOT but has been removed to the
extent practicable, the residual concertrations in soil and/or groundwater may be
managed under MO-2.)]; and

If the ecological checklist indicates that the AOI may pose ecological risk, then an
ecological risk assessment shall be required in addition to the MO-2 human kealth

assessment.
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EXECUTIVE SUMMARY

The Old Bum Area at the Safery-Kleen (Colfax), Inc. (foermerly Laidlaw Environmental
Services, Inc.) facility was used for the thermal treatment of explosive and reactive wastes from 1985
until 1993. A closure plan was approved for the Old Burn Area by Louisiana Department of
Environmental Quality (LDEQ) on Navember 13, 1995, Closure activities were started in March 1996.
As stated in an LDEQ letter dated Aprii 28, 1997, the closure permit was allowed to expire by mutual
agreement of Safety-Kleen and LDEQ due to the unreliable nature of soils metal data and to allow
investigation of risk-based closure alternatives. LDEQ acknowledged Safery-Kleen's intent to develop
a risk-based closure plan in a June 3, 1997 letter and a workplan was submutted to LDEQ in September
1997. A letter received from LDEQ dated April 29, 1998 recommends that the risk-based closure
workplan be revised to reflect the April 1998 Proposed LDEQ Risk Evaluation/Corrective Action
Program (RECAP) guidance. This revised Workplan addresses these LDEQ recommendations. The
objective of this Workplan is to demonstrate how Safety-Kleen proposes to manage the Old Burn Area
site under RECAP Management Opticn 2 (MO-2) through the collection of additional sampling data.

Ten former concrete burn pads and four former storage magazines (used to store explosives
prior to thermal treatment) were located within the Old Burn Area. Two surface sampling events were
performed during Old Burn Area closure activities in [996. Three extractable explosive compounds and
several metals were identified as corstituents of concern. However, when select soii locations were
resampled and independently analyzed for metals in May 1996, the metals data from the original
analytical laboratory were found to be unreliable. LDEQ approved a request to disregard all previous
soils metal data in an Octaber 29, 1996 letter. Groundwater samples were also collected from two open
soil borings. Extractable explosive and volatile organic compounds in groundwater were ail below their
respective detection limits, but six metals were detected.

In this revised Workplan, Safety-Kleen proposes a statistically-based sampling plan for random
soil samples at the ten former burn pad locations, along the three natural drainage features crossing the
site, and within the Old Burn Area exclusive of the burn pads and drainage areas. Soils at the four
former storage magazines will also be resampled. RECAP screening standards calculated for the metals
and extractable explosive compounds previously detected in soil and groundwater are cited in this
Workplan. The soil results will be compared to the RECAP screening standards for purposes of
identifying areas, media or constituents of concern requiring further evaluation under MO-2. The
results of the proposed soil sampling will also be used to assess the potential for -soils to impact

groundwater or surface water.
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1.0 INTRODUCTION

This Workplan outlines proposed risk-based data collection and evaluation for the Old Bumn
Area of the Safety-Kleen (Colfax), Inc. (Safety-Kleen, formerly Laidlaw Environmental Services
(Thermal Treatment), Inc.) facility in Colfax, Louisiana (EPA Facility ID Number LAD 981 055 791).
This Workplan was previously submitied to Louisiana Department of Environmental Quality (LDEQ) in
September 1997, Comments outlining technical deficiencies were received Som LDEQ in their letter of
April 29, 1998. This revised Workplan adcresses these LDEQ comments.

Operations at the Old Burn Area were discontinued in 1993 and closure activities for the Oid
Burn Area began in 1995. Upon review of analytical data collected duning implementation of the
orgmnal Closure Plan and LDEQ discussion, concurrence was reached to allow the supporting closure
permit to expire in May 1997, This was done in order to first identify and perform further site
assessment and review risk-based corvective action alternatives. Identifying these revised objectives, the
Consulting Services Group of Safety-Kleen (formerly Laidlaw Environmental Services, Inc.) (Consulting
Services) has prepared this Workplan on behaif of Safety-Kleen in accordance with the proposed
Louisiana Risk Evaluation/Corrective Action Program (RECAP).

The Louisiana Department of Environmental Quality (LDEQ) has pubiished and begun the
rulemaking process on the April 1998 proposed RECAP (LDEQ, 1998). This Workplan is based upon the
proposed RECAP guidance as published. After completion of the site assessment and evaluation of the
results, the proposed RECAP will be used as guidance in developing the corrective action plan,

It is proposed that a statistically-based methodology be used in developing the soil sample collection
protocol. EPA guidance and stanstically valid practices have been followed in the proposed sampling
approach. RECAP Screening Standards for select chemicals of concern have been developed to guide the
site assessment, and final RECAP corrective action levels will be developed upon completion of the site
assessment evaluation. The RECAP guidelines for the statistical determination of the exposure concentration

W1U be used.

1-1
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. 20 WORKPLAN SCOPE AND OBJECTIVE

Sites where releases have occurred vary greatly with regard to complexity and the risk that they
pose to human health and the environment. The LDEQ RECAP consists of a tiered framework
comprised of a Screening Option (SO) and three Management Options (MO). The SO serves to
identify those Areas of Investigation (AQIs) requiring further evaiuation under a MQ. The tered
Management Options allow site evaluation and corrective action efforts to be tailored to site conditions
and risks. As the MO level increases, the approach becomes mare site-specific and hence, the level of
effort required to meet the objectives of the Option increases. The SO and three MOs are summarized

below:

e SO - The Screening Option provides LDEQ-derived Screening Standards (SS) for soil and
groundwater.
e MO-1 - Management Option 1 provides LDEQ-derived RECAP Standards (RS) for soil and
groundwater.
o MO-2 - Management Option 2 provides the option of using site-specific data with specified
analytical models to evaluate constituent fate and transport at the AOL
: e MO-3 - Management Option 3 provides the option of using site-specific data for the
. evaluation of exposure and the evaluation of environmental fate and transport at the AOL

Since the Old Burn Area AOI is larger than 0.5 acre, and exposure o chemicals in both soil and
groundwater is possible due to limitations of previous sampling efforts, management of the Site under
Management Option 2 (MO-2) is assumed for purposes of developing this workplan. As directed by
LDEQ, Safety-Kleen will demonstrate whether the AOI meets the MO-2 management criteria after
conducting an appropriate site assessment. The chosen RECAP Management Option of all or part of
this AOI may need to be revised based upon the assessment results. The Old Burn Area is defined as

the AQI at this Site.

Based upon previous site characterizations and closure activities, soil data will be collected from
the Old Burn Area, ten former burn pad locations within the Old Burn Area, three drainage features
crossing the Old Burn Area, and the four former Storage Magazine locations. Eight RCRA metals plus
copper and nickel and three extractable explosive parameters have been identified in this Workplan as
potential chemicals of concern (COCs) requiring further delineation within the Old Bumn Area. Sample
collection will focus on potential surface soils. Potential surface soil is defined as soil present from
ground surface to the depth of impact or ground surface to 15 feet below ground surface (bgs), if the
depth of impact is greater than 15 feet. It should be noted that sandstone outcroppings of the Catahoula
Formation have been observed in shallow excavations at the Site, and that unconsolidated soils may not

. be present below relatively shallow depths the vicinity of the AOL. The need for further groundwater

2-1
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sample collection will be based upen the scil sample analytical results and the potential for affected soil

zenes to impact groundwater quality

The Workplan objective is to provide data for concucting the MO-2 evaluation of the Old Burn Area.
After review of the previous Closure Plan and asscciated analytical data, a more complete calculation and
application of RECAP Soil Screening Standards prior to the collection of additional data has been proposed.
This will allow for 2 more focused data collection plan. Exposure concentraticns for each COC will be based
upon appropriate RECAP statistical representation or the highest measured concentration for the delineated
AOQOL After implementation of this Workplan, a revised Corrective Action Plan will be developed based upon
the results of this evaluation and the risk-based screening levels.
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3.0 BACKGROUND AND SITE DESCRIPTION

The Safety-Kleen (Colfax), Inc., facility is located at 3763 Highway 471 in Colfax, Louisiana
(Figure 1). R&D Fabrcating and Manufacturing, Inc. (R&D) onginally owned the facility and began
the thermal treatment of explosive and reactive waszes in the Old Burn Area in Jure 1985. The facility
has operated since March 1993 under a RCRA Subpart X Permit that allows for the thermal destruction

" of explosive and reactive wastes. R&D was acquired by Safety-Kleen in July 1993. Waste treatment

operations were terminated at the Old Burn Area in 1993 and transferred to the New Bum Area located
in the central portion of the property. The final amended Closure Plan for the Old Burn Area was
submitted to LDEQ, dated May 1995. Approval of the Closure Plan was granted by LDEQ permit,
effective on November 15, 1995, with two permit extension requests granted by LDEQ extending the
permit date to May 8, 1997.

The Closure Plan was implemented on December 12, 1995. Results of the closure activities and
confirmatory analytical results were summarized in an October 11, 1996 report (ViroGroup, 1996) and
submitted for LDEQ review. A letter from the LDEQ was received by Safety-Kleen on October 29,
1996 approving Safety-Kleen's request to disregard previously collected data for metals concentrations
in soil. As stated in an LDEQ letter dated April 28, 1997, the closure permit was allowed to expire by
mutual agreement of Safety-Kleen and LDEQ due to the unreliable nature of soils mietal data and to
allow investigation of risk-based closure alternatives. An additional letter received from LDEQ in June
3. 1997 acknowledged Safety-Kleen's intent to develop this risk-based Workplan.

The Safery-Kleen facility includes more than 700 acres of hilly, wooded property located
approximately three miles north of the ciry of Colfax. The facility is surrounded by mostly forested
property used as timberland, with one residence outside of the facility's southwest comer (Figure 2).
Groundwater use in the vicinity of the AOI was assessed using a recently obtained Louisiana
Department of Transportation and Development (DOTD) well survey (Appendix A). Twelve wells
were located by this DOTD well survey as being within a one-mile radius of the AOL  All these welis
are located outside of the Safety-Kleen facility. Three domestic wells are located along Highway 471
iouthwest of the facility entrance, ranging from approximately 0.7 to 0.9 miles west from the AQI and
all completed in the Catahoula Aquifer. One public supply well is located approximately 0.6 miles to
the west of the AOI along Highway 471 and is completed in the Catahoula Aquifer. A second public
supply well is located approximately 0.8 mules north of the AOI along Highway 471 and is completed in
the Montgomery Aquifer. Four test holes and three monitor wells have also been installed along
Highway 471 approximately 0.5 to 0.8 miles west of the AQI all completed in the Catahoula Aquifer.
Groundwater is not used within the property boundaries of the Safery-Kleen facility. The Safety-Kleen
facility receives its water supply from the West Grant Water District.
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The Old Burn Area is a rectangular-shaped area located on the north-facing slcpe of a hdl,
approximately 6C0 feet long in the norh-scuth direction and approximately 200 feet wide in the east-
west direction (Figure 3). The Old Bum Area is approxumately 250 feet from the western facility
property line. Ten former concrete bum pads were located along a dirt road running along the length of
the Site, each approximately ten feet square in size. Four storage magazines were also located along the
main facility road between the Old Burn Area and the main entrance to the facility (Figure 4). These
storage magazines were constructed of metal exteriors and wood interiors and were used for the storage
of explosive materials prior to their thermal treatment at the Old Bumn Area. Only one underground
utility is located near the AQI, a natural gas pipeline passing approximately 1,000 feet to the northeast.

Elevations across the Old Bum Area range from 176 above mean sea level (MSL) in the
southwest corner of the area to 142 feet above MSL in the northeast comer of the area. Most of the
topographical relief across the Old Bum Area is a continuous grade from the southwest to the
northeast, with the northeast corner being a relatively flat area with less than two feet of relief. Three
natural drainage features cross the Old Burn Area. They generally drain from south to north, leading to
an intermittent creek along the immediate northeast corner of the Site. This cresk flows northwest to
Summerfield Branch, which flows northwest to Bayou Grappe and the Red River.
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4.0 GEOLOGIC CONDITIONS

This section outlines the general geologic and hydrogeologic features observed at the Safety-
Kleen facility during previcus studies. The geologic charactenistics of the Safery-Kleen facility and the
Old Burn Area were derived from the general regional geology and geclogic logs from soil borings
instailed in and near the AOL

4.1  Regional Geology

The Safety-Kleen facility is located within a belt of consolidated Ordovician sediments stretching
southwest to northeast from the Mississippi River to the Sabine River across central Louisiana. More
specifically, the facility is located on the Carahoula Formation, which consist of gray to white
sandstones, loose quartz sand, tuffaceous sandstone, volcanic ash, and brown sandy clays (petrified
wood found locally). This formation is exposed at the surface as a generally hilly terrain, with up to 120
feet of vertical relief across the Safety-Kleen property. Unconsolidated Quaternary sediments deposited
by the Red River cut across these Ordovician formations from northwest to soutneast at approximately

one-half mile to the southwest of the facility.

4.2  Local Geology and Hydrogeology

To characterize the stratigraphy at the Old Burn Area, three soil borings were advanced into the
shallow subsurface between April 8-10, 1996 (ViroGroup, 1996). These borings were advanced along
the eastern boundary of the Old Bumn Area to a depth of 65 to 80 feet below grade (Figure 3). Three
general geologic facies were encountered in these borings. In the southem-most and topographically
highest soil boring, SB-1, approximately ten feet of the pale orange Catahoula Sandstone is present near
the surface. The next SO feet of stratigraphy in SB-1 and the first 40 and 30 feet in borings WB-2 and
WB-1, respectively, consist of consolidated and laterally discontinuous fluvial deposits of clays, silts,
and sands. Underlying the fluvial deposits in SB-1 and WB-2 is a consolidated pale yellow sand layer
which extends to their total depth. WB-1 contains a 3-foot layer of this consolidated sand underlain to
its total depth by fluvial deposits similar to the deposits found higher in the geologic column.

Groundwater is present beneath the Old Burn Area and was encountered in the consolidated
sands and silty sands in two of the three soil borings installed in 1996. Groundwater was first
encountered at approximately 60 feet below grade in WB-1, and rose to 54 feet below grade within 30
minutes. Groundwater was similarly encountered in WB-2 at 70 feet below grade. Groundwater was
not encountered in SB-1 in the total depth of exploration (80 feet below grade). Since monitoring wells
were not installed during the closure activities in 1996, a groundwater hydraulic gradient was not
determined, but would be expected to be a subdued reflection of the northerly sloping topography

41
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. 50 PREVIOUS SITE INVESTIGATIONS RESULTS

This section summarizes information gathered during previous Site investigations that affected
considerations made for this Workplan. The rationale used for determining the chemicals of concern,
and a brief summary of soil and groundwater analytical results is presented below.

5.1 Chemicals of Concern

The purpose of this section is to summarize how the chemicals of concern at the facility were
selected. The results of several characterization and monitoring investigations performed prior to
development of the Closure Plan were used to identify the chemicals of cencern for the Closure Plan.
Descriptions of these reports as written by ViroGroup in the Closure Plan (ViroGroup, 1993) are given
below for reference.

Final Source Characterization Plan The initial list of chemicals of concern at this facility was

addressed in the Final Source Characterization Plan for the R&D Thermal Treatment System (ENSR,

1990). A list of targer parameters to be analyzed for was developed through a review of received

; facility waste streams and regulatory agency concerns. Regulatory agency concerns included the

. associated long term health effects of those compounds produced as combustion by-products. The
parameters targeted for analyses were.

e Particulates,

e Trace metals (41, Ba, Cd, Cr, Cu, Ni, Pb, Sb, Se, Zn),
e Polycyclic aromatic hydrocarbons (PAHs),

e Phenol,

e Extractable explosive compounds, and

e Volatile organic compounds.

Final Technical Support Document for the R&D Thermal Treatment System The Final
Technical Support Document for the R&D Thermal Treatment System (ENSR, 1991) notes that phenol,
PAHs, Ni Se, Sb, Cd, ethylbenzene, and total xylene were not detected at or above their respective
practical quantitation limits (POLS).

January 1991 ETE Soil Sampling In January 1991, ETE. Inc. collected soil sampfes around

the perimeters of each existing burn unit and analyzed for extractable explosives, volatile organic

; compounds, and metals. Results showed detectable levels of RDX (Hexhydro-1, 3 5-trinitro-1,3,3-
. triazine) and HMX (Octahydro-1,3,5. 7-tetranitro-1, 3,3, 7-tetrazocine,, and above-background

5-1
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. concentrations of eight metals. ‘Review of these results indicated that these parameters should be
considered as chemicais of concern at this Site. '

Environmental Assessment Report  The Environmental Assessment Report (January 1994),
Section I, Appendix [-A contains ash TCLP analytical data (November 1993). This data indicated the
presence of metals and volarile organic compounds. No semi-volatile compounds were detected.

Human Health and Ecological Risk Assessment  The Human Health and Ecological Risk
Assessment, Volume Il of the Environmenial Assessment Report (ERM, 1993) contained a target list of
metals to be evaluated. This list was selected by the EPA in December [993. The target list included
Al §b, As, Ba, Be, Cd, Cr, Cu, Pb, Hg Ni, Se, and Zn. Metal compounds were considered to be the

primary constituents of concern.

Soif Monitoring Plan  The Soil Monitoring Plan (ViroGroup 1993) previously imp!emenfed at
the Safety-Kleen facility lists volatile organic compounds, extractable explosives, and eight RCRA
heavy metals as the chemicals of concern. These chemicals were selected based upon the

aforementioned studies and discussions.

Closure Plan The Closure Plan added Cu, Ni, V, and Zn to the chemicals of concern listed in

. the Soil Monitoring Plan. Based upon the results presented in the “Final Technical Support

Document for the R&D (Laidlaw) Thermal Treatment System” (ENSR, 1991) and the constituents in

the waste streams handled at the facility, soil samples were analyzed for volatile organic compounds,
extractable explosives (ten paramerers), and total metals (15 parameters).

5.2 Closure Plan

As required by LAC 33:V.3511 and the RCRA Subpart XYHSWA Facility Permut issued to
Safety-Kleen, a Closure Plan for the Old Burn Area was submitted (on behalf of Safety-Kleen by
ViroGroup, Inc.) to the Louisiana Department of Environmental Quality (LDEQ) in August 1993
(ViroGroup, 1993). LDEQ issued Safety-Kleen a Closure Permit based upon an amended ViroGroup
Closure Plan submitted in September 1995, and effective until April 1996 (later extended to May 1997).

Closure activities were initiated by Safety-Kleen on December 12, 1995, The ten concrete burn
pads were removed and six inches of underlying soils were excavated from a 20 foot square area
centered on each former burn pad location in March 1996, The four storage magazines were also
demolished at this time. An initial soil sampling event was conducted on March 27, 1996 to assess
whether closure standards for soil had been met. When it was determined that several locations did not

, meet the closure standards, an additional six inches of soil was removed from former burn pad locations
. G, H, J, K, and perimeter points 55 and 36 on April 17-22, 1996 (see Figure 3). A second soil sampiing -

5-2
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event was then conducted on Apri 23, 1556 at lecations where additicnai soil had beer removed. For
convenience, all soil analytical data from these sampling events are summarized in Table 1.

After the second soil sampling event, questions were raised concerning the validity of the metals
data set. Select locations were resampled in May [996 for indepencent laboratory analysis. When
compared to the results fom two other analytical laboratories, soil metal results from the onginal
analytical laboratory were not consistent and therefore did nct appear acceptable. Safety-Kleen
personnel met with LDEQ representatives in July 1996 to discuss tie results of closure activities up to
that time, including the validity of the metal analytical results. Following this meeting Safety-Kleen
formally requested permission from LDEQ to revise the Soil Monitoring Plan and to disregard all
previously submitted soil metal analytical results. Due to this deveiopment, Safety-Kleen postponed
further remedial work until reliable soil metals data could be obtained from the Old Burm Area. All
requested revisions to the Soil Monitoring Plan were approved by LDEQ on October 29, 1996.

5.2.1 Surface Soil Results. Based upon the LDEQ-permitted Closure Plan for the Old Burn
Area (ViroGroup, 1995), two surface soil sampling events were performed during closure activities in
1996. A total of 51 soil samples were collected at the Old Bumn Area on March 27, 1996 during the
initial soil sampling event. Chemical constituent analyses performed were based upon those parameters
listed in the Closure Plan and included 48 volatile, 15 total metal, and 11 extractable explosive
parameters. Three extractable explosive parameters were detected during this event, HMX at 20
locations, RDX at 17 locations, and ,3,5-trinitrobenzere at one location (see Table 1). INo volatile
parameters were detected at any of the soil sampling locations during this event. As approved by the
LDEQ in their Octaber 29, 1996 letzer, soils metals results from this event are to be disregarded.

During the second soil sampling event, performed after additional soils were excavated from
select former burn pad locations (G, H, J, K, and perimeter points 55 and 56), a total of 31 soil samples
were collected at the Old Burn Area on April 23, 1996, HMX (9 locations) and RDX (7 locations)
were the only extractable explosive parameters detected during this event (see Table 1). Volarile
parameters were not analyzed during this event as they had not been detected during the initial soil
sampling event. As approved by the LDEQ in their October 29, 1996 letter, soils metals results from

this event are also to be disregarded.

5.2.2 Groundwater Results. Based upon the LDEQ-approved Closure Plan for the Oid Burn
Area (ViroGroup, 1995), groundwater samples were collected from the open soil borings WB-1 and
WB-2 prior to their plugging and abandonment (see Figure 3). These samples were analyzed for 15
metals, EPA Method 624 volatile parameters, and 11 extractable explosive parameters. The analytical
results are included in the ViroGroup report submitted to the LDEQ (ViroGroup, 1996). Six of the 15
metals were detected above their practical quantitation limits (PQLs). All other metal parameters were

’ . below their respective PQLs. The metal results are summarized below.

-~
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Chromium 0.1310 0.352

Zinc 04377 0.1513

Barium 0.1075 0.0382

Lead 0.254 0.094

: Copper 0.0399 0.0154
L Nickel 0.0786 0.0173

All groundwater analytical results for the 48 volatile parameters and 11 exiractable explosive

parameters were below their respective PQLs.

54
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" . 60 OVERVIEW OF APPROACH

This section summarizes the proposed LDEQ RECAP documert and its approach to risk-based
site assessment, evaluation, and management.

6.1  Application of LDEQ RECAP Guidance

The Louisiana Department of Environmental Quality’s (LDEQ) Risk Evaluation/Corrective
Action Program (RECAP) is a tiered approach for addressing risks to human health and the
environment posed by the release of chemicals to the environment. The purpose of RECAP is to
identify constituent levels (RECAP Standards) in impacted media that poteniially pose unacceptable
rsks to human health or the environment. A Screening Option is available to determine which areas of
a facility, media, or constituents of concern, require further evaluation under one of three Management
Options. These Management Options can accommodate varying degrees of site-specificity.

Screening Standards for industrial/commercial land use (Soilse;) for three extractable explosive
compounds previously detected in surface soils at the Old Bum Area (RDX, HMX, and 1,3,5-
trinitrobenzene) are not provided in Table 1 of RECAP (LDEQ, 1998). Therefore, screening standards
. for soil, groundwater and soil protective of groundwater for RDX, HMX and 1,3,5-trinitrobenzene
were developed according to procedures described in Appendix G and Figures 8, 9 and 11 of RECAP
(LDEQ, 1998). Previous soil sampling data for extractable explosives are presented in Tables 1A and
1B of this report. No volatile organic compounds were detected in surface soils. Metals were also
previously detected in surface soils. However, questions concerning the validity of the metals data led
to LDEQ approval (October, 1996) to disregard all previously submitted soil metal analytical results.

All new soil samples will be analyzed for the metals listed in Table 2 of this report.

Only one of six metals previously detected in groundwater, lead, was above the GWy
[groundwater screening standard; Table 1 of RECAP (LDEQ, 1998)]. No volatile organic compounds
or extractable explosives were detected in groundwater. Groundwater sampling data for metals are
presented in Section 5.2.2 of this report.

6.2 RECAP Site Ranking

Site ranking shall serve to rank each AOI based upon the urgency of the response action

cequired for the protection of human health and the environment. The RECAP submittal shall contain a

site ranking section that includes a recommendation on the appropriate ranking for the AOI and a

' discussion on the site-specific factors and the criteria used to select the ranking. The ranking system is
. based on the system that is contained in the Staridard Guide for Risk-Based Corrective Action Applied

6-1
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. at Perroleun Release Sites (ASTM E 1739-95). Each AOI shall be given a site classification ranking of
1, 2, 3, or 4 using the following criteria:

Ranking Cnteria

l [mmediate threat to human health, safety or sensitive eavironmental recegtors;

2 Short-term (0-2 years) threat to human health, safety or sensitive environmental
receptors;

3 Long-term (>2 years) threat to human health, safety or sensitive environmental
receptors;

4 No demonstrable long-term threat to human health, safety or sensitive environmental
receptors;

The Old Burn Area AOI will be ranked according to ASTM E 1739-95, as shown in Appendix
A of LDEQ RECAP (1998). The ranking will be based on a comparison of the results of the sampling
activities proposed in this workplan to MO-2 RECAP Standards, and on the completed ecological

. checklist.

6.3  Site Management Under Management Option 2

Sites where releases have occurred vary greatly with regard to complexity and the risk that they
pose to human health and the environment. The LDEQ RECAP consists of a tiered framework
comprised of a Screening Option (SO) and three Management Options (MO). The SO serves to
identify those AQI requiring further evaluation under a MO. The tiered Management Options allow site )
evaluation and corrective action efforts to be tailored to site conditions and risks. As the MO level
increases, the approach becomes more site-specific and hence, the level of effort required to meet the
objectives of the Option increases.

Since the Old Burn Area AOI is larger than 0.5 acre, and exposure to chemicals in both soil and
groundwater is possible due to limitations of previous sampling efforts, management of the Site under
Management Option 2 is assumed for purposes of developing this workplan. As directed by LDEQ,
Safety-Kleen will demonstrate whether the AOI meets the MO-2 management criteria after conducting
an appropriate site assessment. The chosen RECAP Management Option of all or part of this AQI may
need to be revised based upon the assessment results. When additional sampling data are available,

{ selection of Management Option 2 will be confirmed.
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7.0  PROPOSED RECAP EVALUATION

The proposed risk evaluation of the Area of [avestigation (AOI) is summarized in this section.
This includes the evaluation, scope, rationale for the selection of constituents of concern (COC) for the
AQL the statistical protocols to be used in cetermining the exient arnd sampling rationale of the
evaluation, and the proposed data collection locations and methodelogy.

7.1 Site Investigation Scope

This section outlines the proposed Risk-Based Corrective Action Program (RECAP) site
investigation scope. The RECAP site invesigation presented in this Workplan will be conducted in
accordance with the proposed LDEQ RECAP (April 1998) as well as ASTM RBCA guidance (ASTM,
1995). It is proposed that a statistically-based methodology, based on the 95 percent upper confidence Limut
on the arithmetic mean (95%UCL-AM) or the highest measured concentration for the delineated AQI, also
be used in developing the soil sample ccllection protocol.

The following scope of work tasks have been identified as part of a tiered AOI investigation effort:

e Identification of the source of the release, Section 7.2.1

e Characterization of all media suspected of being impacted, Section 7.2.2

e Identification of the constituents present and their respective concentrations, Section 7.3

e Identification of the horizontal and vertical extent of the impact, Section 7.4

e Identification and characterization of migration pathways and receiving media, Section 7.4
e Characterization of current or potential off-site impacts, and Section 7.3

o Collection of data for modeling input (if any). Section 7.3

Presented below is a discussion of applicable risk-based exposure pathways and the data collection
activities for addressing risk-based screening levels. Investigation activities shall be performed in accordance
with all applicable rules and regulations including the latest versions of the Louisiana Department of
Transportation and Development document "Water Well Rules, Regulations and Standards, State of
Louisiana” and the Louisiana Department of Environmental Quality and the Department of Transportation
and Development document, "Construction of Geotechnical Boreholes and Groundwater Monitoring
Systems.” In order to remain consistent with RECAP guidance, this outlined risk-based evaluation will be
applied in an iterative fashion, with soil sample collection and analysis continuing until the goals of this
evaluation have been accomplished.

7-1
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. 7.2 Source Characterization

Activities to identify the source of the contaminant release and any suspected impacted media
are outlined below. The main AOI for this Workplan is the Old Burn Area. This investigation will also
confirm whether a release of potential contaminants had previously occurred at the four former storage

magazine locations.

7.2.1 Release Source Identification. The Old Burn Area is a rectangular-shaped area located
on the north-facing slope of a hill, approximately 600 feet long in the north-south direction and
approximately 200 feet wide in the east-west direction (Figure 3). The Old Bum Area is approximately
250 fest from the western facility property line. Previously, ten concrete bum pads were located along
a dirt road running along the length of the Site, each approximately ten feet square 1n size. The thermal
destruction of explosive and reactive wastes was performed in open concrete bumners located in the
center of the burn pads. Combustion by-products (gas, vapors, and ash) were released to the
atmosphere during waste treatment. The burn pads are the source of release within the Old Burn Area
AOL They were removed along with associated scil in March and April 1996

Four storage magazines were also located along the main facility road between the Old Bum

; Area and the main entrance to the facility (Figure 4). These storage magazines were constructed of
. metal exteriors and wood interiors and were used for the storage of explosive materials prior to their
thermal treatment at the Old Burn Area. These locations are being evaluated under this Workplan, but

no release of contaminants at these locations have been observed or indicated. They were removed in

March 1956,

7.2.2 Impacted Media Characterization. The media impacted by contaminant release at the
Old Burn Area AOI are potential surface soils. For this Workplan, potential surface soil will be defined
as soil present from ground surface to the depth of impact or ground surface to 15 feet below ground
surface (BGS) if the depth of impact is greater than 15 feet. Soils present from ground surface to a
potential depth of 15 feet bgs are considered potentially accessible and thus, a potential source of
exposure. These soils accessibility is based on the fact that future intrusive activities (construction,
utilities work, etc.) at the AOI may result in deeper soils being brought to the surface. It should be
noted that sandstone outcroppings of the Catahoula Formation have been observed in shallow
excavations at the Site, and that unconsolidated soils may not be present below relatively shallow depths
across the Site. If'a contaminant release is detected, potential surface soils may also have been impacted

at the former storage magazine AQIs.

At this time, all other media are believed not to have been impacted by the Old Burn Area AQI

- contaminant release. This includes groundwater, surface water, sediment, and biota. The results of this
.nvestigation will be used to assess whether the impacted potential surface soil has in turn impacted

@‘, -
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. these other media. If the potential for such an impact to other media is determined under the RECAP
guidelines, additional assessment investigation wili be performed to address RECAP requirements.

7.3 Constituents of Concern Identification

Three classes of contaminants were previousiy identified as Constituents of Concern (CQCs) for
the Old Bum Area; volatile organic compounds, extractable explosives, and merals, Referencing
previous investigations, selected chemicals are proposed for efimination as COCs based on low to
undetected concentrations and detection frequencies. The rationale for the proposed selection of COCs
from each chemical class are outlined below.

Volatile Organic Compounds The list of waste codes treated at the Old Burn Area is attached
as Appendix B. Previous soil sampling results for the Old Burn Area did not indicate the presence of
volatile organic compounds above their respective detection limits. Based upon the list provided in
Appendix B and the previous results of soil sampling in the Old Bumn Area, volatile organic compounds
will be eliminated from the list of COCs.

Extractable Explosive Compaunds The list of waste codes treated at the Old Bum Area is

{ attached as Appendix B. Previous soil sampling results for the Qld Burn Area are detailed in Section
. 5.2.1 of this report. Based upon the list provided in Appendix B and the previous results of soil
sampling in the Old Burn Area, all extractable explosive compounds except for HMX and RDX will be
eliminated from the list of COCs. In additicn, 1,3,5-trinitrobenzene will be sampied for vertical extent

below Pad H of the Old Burn Area. This is the only location where this compound was previously
detected above its PQL. Subsequently, approximately six inches to one fcot of soil was removed from
beneath Pad H. Otherwise this compound has already been eliminated as a COC from the other areas

by the soil sampling program performed under the previous Closure Plan (see Table 1 of the Closure

Plan).

Metals  The list of waste codes treated at the Old Burn Area are attached as Appendix B.
Previous soil sampling results from the Old Burn Area have been considered invalid by Safety-Kleen and
the LDEQ. Based upon the list provided in Appendix B and the lack of valid metals darta for the Old
Burn Area, metals analysis will be performed for the 8 RCRA metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium, and silver), copper and nickel.

Y
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. 7.4  Definition of the Area of Investigation (AOI)

Investigation of potential surface soils shall focus on defining AOIs within the Old Burn Area.
An AOI s defined as a contiguous zone of an impacted media that is defined vertically and horizontally
by the presence of a constituent concentration which exceeds the appropriate Screening Standard.

7.4.1 Identification of the Impact Extent. The following section cortains a description of the
statistical rationale to be used in soil sampling of the Old Burn Area and the preliminary soll screening levels
to be applied to the soil analytical results. The areas to be sampled are those relating to previous activities
within the Old Burn Area AOL Included are the permitted area of the Old Bum Area, former bum pad
locations, and the drainage features crossing and exiting the Old Burn Area. The four former stcrage
magazine locations will also be sampled based upon previous activities and analytical results.

A statistically-based sampling and analysis plan will be employed to evaluate the impact of previous
activities at the Old Bum Area. The EPA’s Methods for Evaluating the Attainment of Cleanup Standards,
Volume 1: Soils and Solid Media (U.S. EPA, 1989¢) was used for guidance in developing this plan. In
accordance with this document, the Old Bum Area will be divided into distinct sampling areas such that the
sampling areas “are as homogeneous as possitle with respect to prior waste management activities.” The

RECAP document also states that, at an AOI where the COC is unevenly distributed, it may be appropriate

. to divide the AOI into multiple exposure areas and evaluate each exposure area separately. The
appropriateness of whether to evaluate each exposure area separately or combine areas together will be
reviewed upon assessment of the RECAP Workplan analytical results.

The Screening Standards (SS) will be used to determine if the AOI warrants fucther evaluation under
a Management Option (MO). If the source concertrations detected at the AOL are less than or equal to the
SS, then typically, the AOI shall not require firrther evaluation or action under a MO. The SS can also be
used to screen out areas of a facility, media or COCs that do not warrant further evaluation or action under a

MO.

The sampling areas proposed for the permitted Old Bumn Area include 1) four sections of the area
within the permitted Old Bum Area boundaries excluding ten former bum pad locations and drainage
features, 2) each of the ten former burn pad lceations, and 3) the drainage features crossing and exiting the
Old Bumn Area (see Figure 5). Each area will be sampled and analyzed independently. The four storage
magazine locations will be treated as unique sampling areas, however, the overall approach to assessing the
impact to these areas will differ from the other areas as outlined in the following sections.

With the exception of the four storage magazine locations, sample locations within each area or area
; . section will be selected using a random sampling approach. Random sample selection should result in
unbiased estimations of the population being analyzed, provided contrary trends or patterns do not exist

74
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within the population (Gilbert, 1987). The assumption, that such trends do not exist within each population,
is justified by dividing the Site into distinct samgpling areas based upen site features and use.

The vertical extent of contamination within each sampling area will be determined by sampling at
incremental depths below ground surface at each randomly selected samplirg lecation (Table 4). The depths
at which samples are collected will be consicered layers within the sampling areas. Each layer will be an
independent population and aralyzed as such. Therefore, a statistical analysis will be performed on the data
from each layer to determine the extent of vertical impact within a sampling area.

The statistical evaluation, that will be performed to determine the nature of impact to each sampling
area, will follow the guidelines outlined in Section 2.8 of the proposed RECAP dccument. The 95 percent
upper confidence limit on the arithmetic mean (95%UCL-AM) or the highest measured concentration for the
delineated AOI will be used as the exposure concentration. The distribution of data will be determined wathin
each layer of a given sampling area. Appropriate transformations of the data will then be performed, if
necessary, to adhere to assumptions of the underlying statistical analysis.

7.42 Sampling Locations and Protocol. A brief description of the sampling areas and the
manner in which sample locations will be determined within each area is provided in the following secticns.
Safety-Kleen will collect soil samples at the Old Burn Area and storage magazines based upon statistical
methodology appropriate for each location type. Each COC will be delineated horizontally and/or
vertically until concentrations below the COC'’s respective surface soil screening level are encountered.
Comparison of the extractable explosives Soil Screening Standards to the results of the perimeter
sampling conducted as part of implementation of the Closure Plan supports limiting sampling to within
the Old Burn Area at ihis time.

Old Burn Area The area within the permitted Old Bum Area boundanes surrounding the former
burn pad locations and the drainage features (Old Bum Area) will be aralyzed independently from the former
bumn pads and drainage features. Surface soil types or soil homogeneity may vary across the Old Burn Area
where multiple contaminant processing and transport mechanisms are thought to be present (direct release,
thermal oxidation to air, stormwater runoff). Since the potential impact from contaminant pathways differs
when compared to the former burn pads and drainage features, the permitied Old Burn Area will be assessed
separately. Due to site-specific features (former bum pad locations, prevailing wind directions, and flow
within drainage features), the Old Burn Area will be divided into four sampling areas or sections (Figure 5).
This was done in an attempt to define relatively homogeneous regions of the Old Bum Area with respect to
the degree in which a region was potentially impacted. These sections were defined to separate the areas on
either side of the pads from each other and to separate the uphill areas from the downhill areas. Results from
each section will be analyzed independent of the results of each of the remaining individual sections.
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Eight sample locations will be rancomly iocatec within each section. To provide adequate samcle
coverage throughout sections and to ensure that the data is not spatially biased, the sample locations will be
identified using randomly selected points within a grid system imposed over each section. Each section will
be divided into a four cell-by-six cell grid (Figure 5). Eight of the 24 grd cells within a section will be
randomly selected for sampling. If a selected grid cell contains portions of a former bum pad location or
drainage feature in at least 25 percent of the area witkin the grd cell, the grid cell will be discarded, and a new
grid cell will be randomly selected from the remaining grid cells. This selection process ensures that the
sample collected is representative of the Old Bum Area and not of the former burn pads or drainage features.
Rardom local coordinates will be generated for each selected grid cell using a random number generator. A
total of 8 soil samiple locations will be identified. All randem selections wili be performed using a andom

number generator.

A tota! of 32 soil sample locations (eight sample locations withun each of the four sectioris) will be
:dentified in the area surrounding the ten former bumn pad locations. The previcusly sampled perimeter points
will not be resampled as these points are biased in location and could not be properly used with the

statistically-based analysis described.

Former Burn Pad Locations Each bum pad location will be treated as an independent sampling area.
The burn pad locations cannot be sampled and analyzed as a single entity because of heterogeneities that may
exist between burmn pad location use and excavation histories. Because the potential for impact due to
previous activities at the Site is greatest at the former bum pad locations, the sample location deasity will be
greater than in the adjacent areas described above. Eight sample locations will be identified within each
former burn pad location. Due to the relatively small size of the former burn pad lecations, simple random
sampling will be employed to select sample locations. Eight sets of random local coordinates will be
generated for each former burn pad location using a random number generator. A total of 80 soil sample
locations (eight sample locations within each of the ten former bumn pad locations) will be identified.

Drainage Festures The three main drainage features at the Old Burn Area will be divided into seven
segments 200 feet in length (see Figure 6), and each segment then subdivided into ten 20-foot intervals. One
interval in each segment is to be chosen randomly for soil sample collection. A total of seven samples will be
collected in a manner appropriate for use with suitable statistical methods designed for linear features (ie,
Latin Hypercube, etc.). Two areas of soil washout found along the drainage features will also be included in
the drainage feature soil sampling. Eight sample locations will be identified within each washout area, Due
to the relatively small size of the washout areas, simple rancom sampling will be employed to select sample
locations. Eight sets of random local coordinates will be generated for each washout area using a random
number generator. A total of 16 soil sample locations (eight sample locations within each of the two washout

areas) will be identified.
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Storage Magazines Storage magazine scil samples will be ccilected at the previous soll sampling
locations, at the entrance to each of the four former storage magazines. Based on past results, four addiuonal
storage magazine #4 locations will be sampled for extractable explosive analysis, located ten feet from each

former starage magazine wall.

Sampling Protocel The soil samples will te sent via overnight courier under chain-of-custcdy
documentation for analysis to the selected analytical laboratory. Each sample will be analyzed using
analytical methods and practical quantitation limits as specified in Tables 2 and 4. The metal parameters
will be analyzed using EPA Method 6010 (Method 7471 for mercury), and the extractable explosive
parameters will be analyzed using EPA Method 8330. Equipment ard trip blanks will be included for

each day of soil sampling activities.

All soil samples will be collected, stored, and shipped according to Safety-Kleen standard
operating procedures and quality assurance/quality control (QA/QC) protocol (Appendix C). Soil
sampling activities will be documented in a bound log book. A site-specific Health and Safety Plan will
also be developed prior to the start of any field activities. .

1.5 Risk Evaluation

Once all required soil sampling and analysis has been completed, a risk-based evaluation
following RECAP guidelines will be performed. This process will consider the characterization of and
degree of off-site impact and the potential for additional data collection and medeling. The Old Bum
Area AOT will be ranked according to the LDEQ RECAP site ranking example previously described.
The potential to use fate and transport modeling to supplement the RECAP evaluation does exist for
this Site, but may not be employed if not deemed appropdate. Representative geotechnical and
Synthetic Precipitation Leaching Procedure (SPLP) soil samples coilected from each sampling area may
also be used for environmental fate and transport analyses under MO-2 and MO-3 (see Table 4).

The RECAP Ecological Checklist will be used to assess if a screening-level ecological nsk assessment
(ERA) is warranted. This checklist is comprised of questions concerning onsite and off-site land uses,
characteristics of the environmental setting, the extent of migration, and potental impacts to ecological
receptors and/or their habitat. If it is determined from the completed checklist that no significant ecological
impacts are occurring or could occur, then no further evaluation shall be required. If it is determined that
ecological impacts are occurring or could cccur in the future, then a screening-level ERA (Tier 1) will be
performed for the Old Burn Area AOL
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APPENDIX A

. LOUISIANA DEPARTMENT OF TRANSPORTATION AND

DEVELOPMENT
WELL SURVEY
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STATE QF LQUISIANA
DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT
P.Q. Box 54245
Bator Rouge, Louisiana 70804-2245

Water Resources Section

M. J. "MIKE™ FOSTER, JR.
GCVERNOR {504} 379-1434

suly 28, 1998

NMr. Michaei J. Wisniowiecki
Laidlaw Environmental Services, Inc.
515 West Greens Road, Suite 600
Houstaen TX 77067
He: Computerized
Water Well Plot
Your Request of: July 24, 1993

Dear Mr. Wisniowiecki:

As per your request, we are herewith enclasing the following for your information:

1. A computer plot showing the location of registered water wells
for the subject area.

2. Computer printout listing registered water wells and pertinent
informaticn about the wells.

3. Ar explanation of the codes used on the printout.

FRANK M. DENTON
SECRETARY

Please be advised that this plot does not include every possible water well which may have
been drilled within the referenced coordinates. The plot depicts only those wells which have
been registered with this Department, including those scheduled by the U.S. Geological
Survey, and does not include those which are presently heing processed. It should also be
noted that when a group of wells have identical latitude and longitude, only the first registered

well {sequential number 1) is depicted on the plot.

This information is made available through our cooperative water resources program with the

U.S. Geolagical Survey.

If we may be of any further assistance, please do not hesitate to contact me or

Ms. Buffy Brinkley of this office, at (504) 379-1434.

Very truly yours,

3 fobck

Zahir "Bo" Bolourchi,
Chief, Water Hesources Sectron

ZB:rmd
Enclosures: (3)
c:\#wp\plot.Ist



DQTD'S USE AND SUB-UGSE CCMPTTER CODES FOR WATER WELLS AND BHOLES
WELL USE SCB-GSE

A Any Use - A Abandened
-D Destroved
E X Excavated Cut
- I Imactive/Scandoy
P A Plugzed

B Zgorehole/Pilct Hole -

C Cathodic - -

D Dewarering - -

E Power Genervatliomn - -

H Domestic - -

I Irrigazien - -
-Q Agquacultur-e
-5 Scock

L Hea:- Pump E B Hole
HS Supply Well

M Monitor - -

N Induscrial 20 Food and kindred procducrs
22 Texcile mill preducts
24 LumSer & wocd products
26 Paper & allied produc:s
28 Chemicals & aliied produc:ts
29 Serroleum refining and relazed industries
33 Primery mezal Ladusiries
99 Other

Q Observacion - 0 Mulcipla Purpose
- g Water Qualicy
- W Water Level

P Public Scpply - ¢ Commercial
- M Therapeutic
- P Municipal
-k Rural

R - T Inscicuticn/Government

- Z Qcker

R Recovery - -

s Rig Supply - -

T Tast Hole - -

W Piezometer - -

Z Gther - P Fi-ce Protectign
- R Reworkad
- 0 [Urxnown
~ Z Other

ZB:mql

03/11/9%4
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. WASTES TREATED IN OLD BURN UNITS



2005287

ENVIRONAENTAL
SERVICES INC.

'. APPENDIX B
WASTES TREATED IN OLD BURN UNITS *
OLD BURN AREA, SAFETY-KLEEN
COLFAX, LOUISIANA

T CODE .. ¢ .. . HAZARDOUS CONSTITUENE::* 1%
D001 N. A
D002 N.A
D003 N A |
D005 Barium i
D006 Cadmium
D0Q7 Chromium
D008 Lead
D011 Silver
D030 2,4-Dinitrotcluene
) D035 Methyl ethyl ketone
' P009 Ammonium picrate
. P105 Sodium azde
K044 N, A
K046 Lead
001 Acetaldehyde
U105 2.4-Dinitrgtoluene
U108 1,4-Dioxane
Ull17 Ethane, 1,1-oxybis
Ul33 Hydrazine
U160 Methy! ethyl ketone peroxide
U163 Guanididne, N-methyl-N"-nitrg-N-nitroso
U234 1,3,5-Trinitrobezene

Note: * -Based on review of manifests.
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APPENDIX C

STANDARD OPERATING PROCEDURES
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USPCI

Standard Operating Procedures

FOR

Laidlaw / USPCI Consulting Serﬂ'ces

1995, Laidlaw Environmental Services



SQOP 4

LIST OQOF 3QPs

SQOP Tide
Sample Packaging and Shipment - Hazardous Mazerials
Sample Packaging and Shipment - Eavironmental Samples
Shaliow Soil Sampling
Deep Soil Sampling
Stockpile Sampling
Shallow Sludge and Sediment Sampling
Field Testing - pH Measurements
Field Testing - Temperanure Measurements
Field Testdng - Conductdvity Measuremets
Monitoring Well Development '
Slug Tests
Monitoring Well Pump Tests
Fiuid Level Measurements in Monitoring Weils
Monitoring Well Purging Using Bailers
Groundwater Sampling - Bailers
Groundwater Sampling - Filtering
Groundwater Sampling in the Presence of LNAPL
Surface Water Sampling
Decontamination for High Concentration Materials
Decontamination for Low Concentration Materials
Field Monitoring - OVM Model 580B
Field Monitoring - Sensidyre Colorimetric Tubes
Field Monitoring - MINIRAM Particular Counter
Data validadon B
Surveying

Excavadon and Trenches
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FERYICEFN
Sample Packaging and Shipment
Hazardous Materials (High Concentration)
USPCI Consuldng Services SOP Number - { (A)
Revision Numoer - 1 - 1
Date - August 23, 1994
il This SOP has been medified to mest site specific conditdens. The medificatiors are detailed
in of the Work Flan.
LIMITATION

The procedures oudined in this Standard Operating Procadure (SOP) do not apply to radioactive

samples, mixed radioactive wastes, gases, or liquids with boiling points less than ambient or vapor

pressures greater than 760 mm (1 atmosphere). Tais SOP focuses on e packaging of samples for

safe transport via air freight or licensed courier. The methods derailed in this SOP for labeling

notentially hazardous constituents of high concerizztion samples are a0t intezded wo substitute for the

proper identification and labeiing of any potentially hazardous material as put forwd in the Code of
“ederal Regulations (CFR), Number 49, Section 172.101. Packaging of samples coataining
azardous materials should be performed ocly by individuals properly trained in current Depacrmzent
{ Transporuation (DOT) regulation, to include EMISL.

THEQORY

This SOP describes methods for the proper shipment of environmental samples classified as
"Hazardous Materials”. Because of sample holding time factors and other time constraints, overnight
delivery secvices are frequently used for shipping samples. Of these carriers, Federal Express is the
typical choice. However, Federal Express has private regulations governing the shipment of
Hazardous Materials that extend beyond the current DOT and International Air Transport Association
(IATA) rules. This SOP incorporates those rules o assure full compliance. Regardless of carrier
choice and sample destination, certain steps must be taken to ensure sample isolation from the outside
environment and that sample packaging complies with current DOT and [ATA regulations. In
addition. the user of this SOP should consider the reed to ipsure the sample shipmeat against loss oc
breakage. If insured and properly packaged, the incurred costs of sampling can be recovered.

SUMMARY

According to the EPA and the DOT, field sampies are classified as environmental samples or
Hazardous Materials. A Harzardous Material is a material, iccluding a hazardous substance, which
15 been determined by the Secretary of Transporiation to be capable of posing an unreasonabie risk

: Qhealth safety, and property when transported in commerce. Commercially available picnic coolers

at mest DOT shipping regulations (solid, doudle walled, plastic or metal with sealable drain plug

SOP-1A, Sample PackagingiShpocot-Haoardous Prg=lof 3 Revizion Dwte Augns 23, 1994
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absorsent marerial - suck as Blee Pig™, 3M Powersorb™, diapers, or cozon

piastic ash bags (4 mil thick) - such as Hefty™ Heavy Dury Lawn and Leaf or Glad
SteelSac™

cesealable piastic bags ({reezer grade preferved)

packing t2ge or filamexzt tape

reseaiable metal (paint) can(s) and [id

meral can(s) clips

vermiculite

FEDEX "Dangerous Goods® Airbil or bill of lading

DOT hazard labels

PROCEDURES
1. Obtain field samples in accordance with USPCI SOP #'s 2, 3, 4, 5 17, 8.
2. Place achesive labels on dry samgple bortie(s) and include tie fol[o-wing information:
. Date & t:me of sampie cotlection * Sampie D numker
' . Project aumber . .Sampler name
: . Preservatives (if any) » Matix type
. . Anatytic! parameters (use test method #s)

3. Complete the COC that accompanies the saple conainers. Typical infermation includes the
following:
. Client name, phone, and address . Sample type
. Project name, address, and number » Martrix type
. Sampler name » Preservatives (if any)
. Sample ID number . Number and volume of containers
. Date & :ime of sample coilecton . Carrier and airbill number
. Analytical parameters (use test method #s)
4. Obuain a sturdy ccoler in good repair. The coaler design should be tested to satisfy "4H1" or

"4H2" standards, and be appropriately marked. Establish with the analytical laboratory prior
t0 any sample shipment that their coolers satisfy this requirement, and bave the laboratory
mark the certification on each and every cooler. If the laboratory cannot supply certified
coolers, select another laboratory, or obtain proper, certified shipping containers at the

veadors listed below in this SOP.

5. Secure and tape the drain plug shut with tape.

A Line the cocler with a large heavy duty trash bag and leave bag cpea. Place two layers of
i 14" foam (4" total) on the bottom of the bag.

SQP-1A, Sample Packagmy:Shipment- Hazardous

Prge J of § Reviman Dae August 29, 1794
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shipment of Hazardous Mataciais. Federal Express also requires ail Dangerous Goods shigments o
be in compliance with current [ATA Ragulatiors. [f the sampler has any questions regarding
shipment via Federal Express, a "Dangercus Geods Hotline™ can be contactad by phoning 800-238-
5355, EXT 1666.

Federal Express pronibits the use of wet ice in any type of shipping conairer due w the potential
damage any leakage might cause. Consequendy, NQ ICE is w0 e used when shipping high
concentration samples (Hazardous Materials). Since the mamix s cbviously grossly contamicated
with concentrasions well into percentage ranges, any petential sample degradation due to ambient
temperature will be minimal when using an over-night shipper. However, for any USPCI projects
with potentiailv hostile reviewers, it is strongly advised that acceptance of this approach be obtained
prior to project startup. If wet ice is used, the cooler must be over-packad with a sealed wax carton
if shipping via Federal Express. Other shippers such as UPS or Airborne Express do not require an

over-pack when using wet ice.

Hazardous Materials must be shipped in a DOT approved container; cgolers which satisty either
"4H1" or "4H2" specifications arz appropriata. In general, double-walled plastic and metal coolers
with sealable lids and drain spouts have met ar exceeded DOT testing for suitable outer packaging.
Documentation for this testing is avaiiable at USPCI Censulting Services in Boulder, Colcrado. The
, ~uside of the approved cooler must be marked on two opposing sides with the name and address of
. sender of the samples and destization laboratery, arrcws indicating whick dirsction is up, proper
poing name of the sample and the suspected principal contaminant, its UN icentificaticn number,
and any applicable DOT hazard labeis. [n addition, the container must be labeled to indicate
compliance with "4H 1" or “4H2" specifications; a typical label might read
UNAH2/X/06/5/91/0K/Coleman. This certification indicates that the container sausfies the 4H2 spex,
is approved for use for all three United Nations packing groups (I, O, or T and so gets ax X rating),
has a maximum of § kilograms of hazardous materials inside, is Solid in conjunction with its packing
sorbents, was manufactured in 1991, was tested in OKlahoma, and was manufactured by the Coleman
Corporation. All of this information may be placed on stickers or printec legibly. Containers made
especially for the shipment of Hazardous Materials are strongly recommenced. They can be
purchased from companies such as Labelmaster, phone 800-621-5808 or the Polyfoam Packer’s
Corporation, ohone 800-323-7442. These commercial contaiders may be labeled to satisfy "4G”
requirements. A typical Labelmaster or Polyfoam box might be marked
UN4G/X3.4/5/94/USA/A40749. Doa't use containers without such certifications!

Under certain circumstarces, it may be beneficial to purchase custom made {oam packing inserzs
which fit dicectly into a cooler or box. These foam shippers contain pre-cut cavites to fit sample
bottle(s) and ice packs. When dealing with extra large or odd shaped sample containers, similar foam
shippers can also be purchased 1o isclate and custom fit the container with a substantial fcam padding.
Polyfoam Packer’s Corporation and Labelmaster (a USN Performance Plus preduct line)
manufacture these shipping containers. :

. Te sample packer or shipper has a regulatory resporsibility for checking his container prigr tg
v ‘mm to ensure that it has not been damaged since the "4H1", "4H2", "4G" or other certification
placed on the unit.

S0P-1A, Samplc Pacteging/Shoproeni-Hagsrdous Page S of 3 Revinen Dute Augast 75, 1954
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Sample Packaging and Shipment:
Environmental Materials (Low Concentration)

USPCI Consuldng Services SOP Number - 1 (B)
Revision Numgter - 1
Date - July 19, 1994

G This SOP has been modified to meet site specific conditions. The modifications are deraiied
in of the Work Plac.

LIMITATIONS

The procedures outlined in this Standard Operating Procedure (SOP) do rot apply to radioacuve
samples, mixed radioactive wastes, gases, or iiquids with boiling points less than ambient or vapor
pressures more than 760 mm (1 ammosphere). This SOP focuses on the packaging of samples for safe
transport via air {Teight or licersed courier. The mearneds detailed 1a this SOP for labeiing potentially
hazardous constitients of environmental samplas are not intended to substitute for the preper

~ dentificaiion and iateling of any potentially hazardous material as put forth in the Code of Federal

| gulation (CFR), Nurmber 49, Section 172.101. Packaging of samples coataining hazardous

erials should be performed only by indivicuals properly traized in curreat Department of
ransportation (DUT) reguiations.

THEORY

This SOP describes methods for the proper shipment of environmextal samples having a principal
conaminant with a low concentration. Because of sample holding time factors and ather time
constraints, overnight delivery services are frequently used for shipping samples. Of these carriers,
Federal Express is the typical choice. However, Federal Express has private regulations governing
the shipment of any potentially hazardous substance that extend beyord the current DOT and
International Air Transport Association (IATA) rules. This SOP incorporates those rules to assure
full compliance. Regardless of carrier choice and sample destination, certain steps must be taken to
ensure sample isolation from the outside environment and that sample packaging complies with
current DOT and IATA regulations. In addition, the user of this SOP should consider the need to
insure the samgle shipment against loss or breakage. If insured and properly packaged, the incurred

costs of sampling can be recovered.

SUMMARY

~ *ccording to the Eavironmental Protection Agency (EPA) and the DOT, field samples are classified
.nvironmentai samples or "Hazardous Materials®. A Hazardous Material is a matedal, including a
dous substaace, which has been determimed by the Secretary of Transportation to be capable of
posing an unreasonabl2 risk to health, safery, and property when transported in commerce.

S$OP-1B, Jampie Packigng/Shipment-Enviroamantat Pagc L of 5 Revirem Caze March 3, 1993
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EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST
Environmental Samples - Low Concentration Samples

fleld samplas

chain of cusicdy (CCC) forms

self adhesive labels

plastic cooler (double walled, sealable, nc styrofcam)

bubble wrap

%" foam padding

absocbent material - such as Blue Pig™, 3M Powersorb™, diapers, or cotton
plastic Tash bag (4 mil thick)

resealable olastic bags (freezer grade preferred)

packing tape or f{ilament tape
ice ("blue” or ice substitute) - Please see “Additional Information™ below

PROCEDURES

Obtain field samples in accordance with USPCI SOP #'5 2, 3, 4, 3, 7, 8.

.. Place achesive labels on dry sample ottles and include the following information:

. Date & time of sample colleciion . Sample ID number
. Project number . Sarcpier name

. Preservatives (if any) . Matrix rype

. Analytical parameters (use test method #5}

Complete the COC form that accompanies the sampie conainers. Typical informadon
includes the following:

(O]

. Client name, phone, and address . Sampie type

. Project name, address, and number ¢ Matrix type

. Sampler nams . Preservatives (if any)

. Sample [D number . Number and volume of comtainers
. Date & time of sample collection . Carrier and airbill cumber

Analytical parameters (use test method #s)

Select a sturdy cooler in good repair. Secure and tape the drain plug shut with fiber tape.

I

3. Line the cooler with a large heavy duty trash bag and leave bag open. Place two layers of
4" foam (‘2" total) on the bottom of the bag.

@ Be sure the boule lids are tight (will not lexk) ]
7. Wrap the borttles in two layers of bubble wrap, length and width, at least 4" w0 17 thick total.

SOP-1B, Surple PackagmygiShipanent. Enviroamantal Page Jof § Revision Dee  Maoch 30, 1995



USPCI

J2/n)1/0ft [/

TN VIRONMENT AL
M=

4. Sodium hydroxide (NaQH) in water soluzions of 0.080% by weight or less (pH abour 12.3 ot
less).

Please consult 40 CFR, Section 136.3, Table II for mcre informatica.

Ice is also used as a preservative by chilling and maintaining sample temperawres o 4cC. However,
Federal Express prohibits the shipment of ice in any container due 0 the potential damage any
leakage might cause. Therefore, when shipping via Federal Express, an ice substitute such as “blue
ice” or Insul-lce™ must be used. Imsul-Ice™ is available through the Polvfnam Packer’s Corporation,
phone 800-323-7442, Federal Express stipulates that if wet ice is used, the cooler mmust be over-
packed with a waxed and sealed carton. Other shippess such as UPS and Airborne Express do allow
the use cf wet ice without over-packing.

For all samples, carrier shipping request forms contain a section to insure the package for its declared
value (Section 6 on a FEDEX Ajrbill, Exhibit 1-1). This amount may include all incurred casts of
the sampling even: such as airfare, iodging, car rectal, etc. However, thers is an additional cost for
this service and the expenses must be proven with actual receipts. In addition, if the carrier deems
the package or cooler improperly packed, no expense amount may be recovered for damage resulting
in sample loss. Testing has demonstrated that these SOP methods comply with and meet DOT,

',.-' ‘™A, and Federal Express "proper packing” criteria. Decumentaticn of this testing is available at
'-.:I Consulting Services in Boulder. '

Under certain circumseancss, it may be beneficial to purchase custom mace foam packing inserts
which fit directly into a cooler or box. These foam shippers contain pre-cut cavities to fit sample
bottles and ice packs. When dealing with extra large or odd shaped sample contaicers, similar foam
shippers can also be purchased to isolate and cus:om fit the container with a substartial foam padding.
When foam shippers are used, cerain sieps in this SOP can be omitted. These steps are the second
part of Step 3; and all of Steps 7, 8, 9, and 11. Possible vendors. for these products include Polvfoam
Packer's Corporation, phone 800-323-7442 and Labelmaster’s "USN Pertormance Plus™ product line,
phone 800-621-5808.

REFERENCE

International Air Transport Asscciation, "Dangercus Goods Regulations,” TATA Resoluticn 618,
Arachment "A”"), 34th Edition, Montreal, 1993,

Qffice of the Feceral Register, National Archives and Records Administration, “Code of Federal
Regulations, Protection of Exvironment, Number 40, Parts [0Q to 149 and Pacts 260 to0 299,

Washington DC, 1992,

Office of the Fedaral Register, National Archives and Records Administration, “Code of Federal
Regulations, Transportation, Number 49,” Parts 100 to 177, Washington DC, 1992.

u.QA, "A Compendium of Superfund Field Operations Methods,” 540 P-87 001, (OSWER
Diractive 9355.0-14), Washington DC, December, 1987.

SOP-1B, Sample Packagmg/Shemenl-Bavironmenial Page § ol 6 Revisioa Date March 30, 1995
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Shallow Surface Soil Sampling

USPCI Consuléng Services SOP Number - 2 (A)

Revision Number - |

Date - May 22, 1994

- This SQP has been modified ta mest site specific ccrditions. The mcdifications are detailed
in of the Wcrk Plan.

THEORY

This Standard Operating Procedure (SOP) describes methods for sampling surface and near surface
soils and monofill materials. The hand tcols needed for the job include Towels, hand augers, thin
walled tube samplers, triers, and split spoons. These sampling tools should be selected based on soil
tynes and contaminant of interest; each match berween a tool and soil type/contaminant should yield
samples sufficiently representative that ecvironmental data can be drawn from the sample.
Represenzative samples are critical, because the resuiting envirormental daa shouid be both unbiased
{1.2. accurate) and precise.

SUMMARY

The cagres of allowable disturbance in a soil sample is determined by the contaminant of interest, and
the soil type. The hand tools listed in this SOP are designed to be pressed iato soils or soil-like
materials, and then withdrawn with the sample held in the tool.

EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST

sampling pian

maps

field logbooks

data forms

PPE dictated by site health and safety plan
brunton and tape measure, if necessary
survey stakes or flags

camera and film, if necessary
homogenization buckets or bowls, if necessary
sample containers

resealable plastic bags, if necessary
sample labels

sample chain of custody seals, if necessary
chain of custody forms

cooler(s) or carry - boxes

NN N

SCP-1A, Shallow 3ol Samplng Prge L of 4 Revision Duez  Macch X, 1995
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PROCEDURES

(Y

n

~4

7.

18.

(9.

SOP-1A. Shailow Soil 3empling

Review sampling glan and heaith and safery piae.

Assemble gear inventgry.

Decontaminate gear (see USPCI SOP 9 or 10).

Assemble sampling tocls, if necessary.

Mark all sampling locations accordiag to the sampling plan.

Place plastic sheeting (or equivalent) on the grouad adjacent 1o the sampling point.

Placz sampling gear on the sheeting.

Remove excass surficial material, such as vegetation, trash, or rocks, if necessary.
Plurge and rotate the tcol intg the soi or xoacfill formatioa.

Exract the tool.

Place the collected soil eitker in the sampling baw! or directly into the cootainer.

Homogenize the sample in the sampling bowt, if specified in the sampling plan. Do not
homogenize for ultra-trace level volatile organics analysis.

Make sure that the sampling container contains as much soil material as practical.

Attach a label to each sample container. Refer to GSPCI SOP | for labeling requirements.

Anach the container security seal, if instructed in the sampling plaa.

Complete the chain of custody form, indicating what analyses are necessary for each sample.
See USPCI SOP 1A and 1B for chain of custody requirements.

Complete the field logbooks and the field forms, as required in the sampling plan.

Pack the samples to meet United States’ Department of Transpo_nation (DOT) and any
Courier requirements. Refer to USPCI SOP 1 for DOT and Federal Express requirements.

Remove all sampling refuse from the sampling site.

Page Jof 4 Revison Des March 30, (995
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Deep Soil Sampling
USPCI Consulting Services SOP Number - 2 (B)

Revision Number - |
Date - May 22, 1594

] This SOP has besn modifiad w0 mee: site specific condiztons. The modifications are detailed
n of the Work Plan.
THEORY

This Standard Operating Procedure (SOP) describes methods for sampling soils and monofill materials
‘om depths unreachable with hand tgols. The tools needed for the job include hand-operated power
augers, small tuck-mounted drill rigs, or a large mobile drilling rig. Once a boring has been
advanced to the desired sampling depth, then a variety of sample tubes can be used to retrieve
representative samples. The combination of power tool and sampling device is determined by the
contaminant of interest, and the soil type; each maich berween a tool and soil type/contaminant sheould
vield samples sufficiently representative that permit environmenral data to be izterpreted from the

nple. Representative samples are critical, because the resulting enviroamental data should be both

iased (i.e. accurate) and precise.

SUMMARY

The degree of allowable disturbance in soil sampies is deternined by the contaminant of interest, and
the soil type. The driliing equipment and sampiing tools listed in this SOP are designed to develop a
bering to the horizon depth of interest, then retrieve a sample sufficiently representarive of subsurface
conditions.

EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST

saropling plan

maps

field logbooks

data forms

PPE dictated by site health and safety plan
brunton and tape measure, if necessary- -
survey stakes or flags

camera and film, if necessary
nomogenization buckets or bowls, if necessary
sample containers

resealable plastic bags, if necessary -
sample labels

sample chain of custody seals, if necessary

SOP 2-B, Deop Sal Samplmg Page L of 4 Rovaacon Date March 30, 1955
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3. Cecontaminate gear (see USPCI SOP 9 or 10).

1. Mark ail sampiing iocations according to the sampling plan; AFTER PERFORMING A
UTILITY CHECK,

5. PAY ATTENTION TO OVERHEAD WIRES.

6. Position rig over sample location.

Place plastic sheeting (or equivalent) on the groued adjacent o the sampling locaton, but far
ecough away from the drill rig so that the ¢rew is not hinderad by its presence.

~1

8. Place sampling gear on the sheeting.
9. Advance the boring to the desired sampling depth.
10. If samples are 0 be obtatned frem drill cumings, rewrieve the materials from the drilling

slough. Be advised that samrple origin, degth, anc analyses for VOA cons:ituents cannot be
precisely cortroiled and will be subject o interpretation.

. Describe the cutting litholagy, if requirad in the sampling plaa.

12, [f samples are to be obrained from the air cyclone rig, retrieve the materials as they are
expeiled from the unit,

L3. [T reiatively undisrurbed samples are to be chtained, antach either a split spoon or thin walled
sampler onto the drilling cenzer rod. Note: The sampler should be artached to the center rod
at a drilled depth that is equivalent to the desired sampling depth minus the length of the
sampler. For example, an 18-inch split spoon sampler would be attached tw the ceater rod at
a depth of 8.5 feet to acquire a driven sample at depth of 10 feet.

4. Drive the sampling tool the entire leﬁg*m into the soil or manefill at the desired depth.

L5, Count the number of blows required to drive the split spoon sampler (# blows per six inches),
if necessary.

16. Retrieve the soil sampler, open it, and place the tool on the sheeting.

7. “Remove the slough from the upper length of the barrel. Slough can be identified because it

shows no in sizu soil textures, and is less consolidated than undisturbed soils.
18. Describe the soil lithology, if required in the sampling plan.
Homogenize the sample, if specified in the sampling plan. Do not homogenize for uitra-

trace level volatile organics analysis.

SOP 7-3, Derp Sodl Sampling Page 3 of 4 Revision Dete March 30, 193
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USPCI Coansuiting Services SOP Number - 3
Ravision Number - !
Date - May 22, 1594
0 This SOP has teen medified t¢ mest site specific conditiors. The modifications are detailed
i of the Wark Plaz.
THEORY

This Standard Operating Procedure (SOP) describes methods for sampling disturbed soils and
meonoilll materials frcm a stockpile. Swockpile sampling techniques often urilize two sampling
sirategies: (l) reconnaissance sampling, and (2) statistically based sampling. Detarminarions of the
Resource Conservation and Recovery Act (RCRA) stawus of the stockpiled material may require a
statistically based sampling plan.

CMARY —-

AT the sampling strategy for a stockpile is determined in the sampling plan, the proper tool is
selected so that the resulting sample is suificiently representative of the stockpiled material. The hand
tools [isted in this SOP are designed to be pressed cr driven into the swockpiled soil, and then
withdrawn with the sampling held in the 1ocl. [n soms cases, tcols will be used to scoop the seil
from the stockpile.

EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST

sampling plan

maps

field loghooks

data forms

PPE dictated by site health and safery plan
brunton and tape measure, if necessary
survey stakes or flags

camera and film, if necessary
homogenization buckets or bowls, if necessary
sample containers

resealable plastic bags, if necessary
sample labels

sample chain of custody seals, if necessary
chain of custody forms

cooler(s) or carry - boxes

wet ice or blue ice, if necessary

QP-}, Swcipie Sammpling Tage Lol 4 Revizion Date  March 30, 1999
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the stockpiled matarial.
0. Extract the tool and place it on the plastic sheeting.

L 'f sampling with a hand auger, cemove die slough from the upper lengtz of the barrel.
Siough carn be identified because it shows no in situ soil texrures, ard is less conscolidarad than

undisturbed scils.
12. Place the collectad soil either in the sampling bowl or directly irto the container.

L3. Homogenize the sample in the bowl, if specified in the sampling plan. Do not homogenize
for ultra-trace level volatile organics analysis.

4. Place the properly sized aliquot in the sample container.
15. Make sure that the sarnpling conzainer cortains as much soil material as pracuca.
1€. Attach a label to each sample coazainer. Refer to USPCI SOP [ for labeling requirements.

o Attack the container security seal, if instrected in the sampiing plan.
. Describe the soil sample, if cequired in the workg.an.

19. Complete the chain of custady form, indicating what analyses are pecessary for each sample.
See USPCI SOP 1 for chain of custody requiraments.

20. Compleze the field logbooks and the feld forms, as required in the sampiing plan.

21, Pack the samples 10 meet United States’ Deparmment of Transportaticn (DOT) and any
Courier requirements. Refer to USPCI SOP | for DOT and Federal Express requirements.

Remove ail sampling rafuse from the sampling site.

~J
2

SOP-}, Sockpile Saxpling Pagc }of & Reviom Date Mach 30, 1994
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Shallow Sludge and Sediment Sampling

USPCI Ceosulting Services SOP Number - 4
Reavisicn Number - |
Date - May 22, 1994

O This SOP has been modified to mest site specific coaditions. The moadifications are dewiled
in of the Work Plan.
THEORY

This Standard Operating Procedure (SOP) describes methods for sarapling surface sludges and
sediments. The hand tcals needzd for the job include rowels, hand augers, thin walled mbe
samplers, triers, and split spoons. [n some instances a band operated diaphragm pump may be
suitable. For this SOP, sucface siuéges and sediments are defined as those mineral and crganic
materials constituting or siruated beneath a body of liquid (such as a pord or siream).

These sampling tcols should te selected based on sludge/seciment type and conraminant of interes:,
"ach match berween a tool and scil type/centaminant should yield samples sufficiendy representative
t environmental data can be interpreted from the sample. Representative samples are critical,
Ecause the rasulting environmental data should be both unbiased (i.e. accurate) and precise.

SUMMARY

The degree of allowable disturbance i a sludge or sediment sample is determined based on the type
and the contarminant of interest. The hand tcois listed in this summary are designed to be pressed into
the sludge or sediment, and then withdrawn with the sample held in the wol. In some cases, twols
will be used to pump or scoop the sludge and sediment.

EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST

sampling plan

maps

field logbooks

data forms

PPE dictated by site health and safety plan
brunton and tape measure, if necessary
survey stakes or flags

sample boat with guiding lines, if necessary

". __ six inch diameter Schedule 60 PVC pipe, cut into appropriate lengths, if dictated in

sampling and analysis plan
mallets and 2 x 4's, if Schedule 60 PVC pipe is used

SOP-4, Shallow Studge & Sedinent Sapplng Pgel of 4 Reviua Dete March 30, 1995
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Sampling Tool Selection, Continued

Hand augers ar2 not preferred for low concentration volatile organic analyses because the toel
couid ourgas uitratrace [evels of volatile organics.

Some reguiatory agencies require Srass inner liners for tube cr spoon samples.
Pumps are best used to generate composite samples. Decontaminaticn between samplicg

points can be time consuming. The resulting volatile organic analysis (YOA) data skould oe
viewed as recornaissance level.

PROCEDURES

10.

1.

SOP-4, Shallow Studgs & Scdzment Serphmg Puge Y of 4

Raview sampling plan and health and sarecy plan.
Assemble gear inventory.

Decontaminare g2ar (see GSPCI SOP 9 or 10).
Assemble sampling tocls, if necessary.

Mark all sampling locations according to the sampling pian. Sarpling flags or stakes piaced
on the perimetsr of the pond can help if sarwpling beneath large water bodies.

Piace plastic sheeting (or equivalent) on the ground adjacent to the water body.
Ptace sampling gear on the sheeting.

Place the sampling boat (if used} in the water, and load with the minimum necessary gear.

Locate the sampling point.
Drive the PVC pipe 10 the desired depth horizon, if needed.

Plunge and rotate the tool (cr pump) into the siudgz ar sediment formatica. This can occur
within the PVC caisson.

Extract the tool, or operate the pump.

Place the collected sludge or sediment either in the sampling bowl or directly into the
container.

Homogenize the sample in the sazapling bowl and compasite, if specified iv the sampling
plan. Do not homogenize for ultra-trace level volatile organics analysis.

Revissam Duic Mach 30, 1995
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Field Testing - pH Measurements
US?CI Consulting Services SOP Number - 3 (A)
Revision Number - |
ate - June 13, 1994
7 This SOP 41as been modified to meet site specific conditiens. Taz medifications are derailed
in of the Work Plan.
THEORY

A pH unit describes the extent of acidity or alkalinity for an aqueous solution. [t is defined as:

. Tn any aqueous soiution at a temperature of 25°C, [H7] (ve hydrogen ion corcenmation) acd {OH']
! e hydroxyl icn concentrations) wiil wotal to 10" meles / litec. For a given aqueous solution (at

C), if the hydrogen ion concentration is greater than the hydroxyl ice concenzaton, the pH of that
soluzion is less than 7 and the marerial is acidic. Conversely, if the hydrogen ion conceotration is less
than the hydroxyl ion concentration, the pH of that solution is greater than 7 and the material is basic.

An electronic pH measurement system consists of 2 measuring slectrode, a reference electrode and an
elecrical resistance meter. The pH measuring elecwode is a glass bulb seasitive to hydrogen ion
concentrations, and its resistance to the flow of electricity will change with the kydrogen ion
concentration in contact with the bulb. The reference electrode’s electrical resistance does not change
with the pH of the solution. The electrical resistance meter measures these (w0 resistance values, and
nresents to the user a value for the test solution’s pH.

pH meters are temperature sensitive, i.2. the resistance of the electrodes chaages with temperature. A
correction factar is applied to the readour, so that all readings are converted t the value expected at

25°C.

SUMMARY

This Standard Operating Procedure (SOP) descrites the field merhod for obtaining pH measurements
in fluid samples. Prior to sampling, a calibrated gH meter is used to determine the pH of waters
during well purging. A two point calibration is used to determine instrument accuracy. The rasults
are temgperature compensated o 25°C.

" .:IPMENI / APPARATUS INVENTORY AND CHECKLIST

30P-5A. Pb Field Testmg Pyclof§ Revision Dats Marx 30, 1995
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Table 1: pH Information

! . .|
Date rime Name i Reading Comment

Prass the "CAL" burton o0 eatar calibraticn meds.

Immerse the electrode 1/2 0 | inch into standard solution.

Stir g2ndy, and allow the inszument t¢ siapilize.

The display should show the standard pE solution in which the probe is immersed. If it does

not, keep the probe in soluticn and adjust reading by turning a small screwdriver inside the
lower hele in the back of the probe untii the correcs number is displayed.

Rinse siectmode with detcnized water.

Repeat the above steps for the other standard sclutions to compete the igpe adjustments.

Record all data in field logbook or data sheet according to Table L.

pH Testing:
To turn on the pH probe, remove cap and press "ON/OFFE" buron on te keypad.

e b

Rinse elecirode and sample container with deionized water. Dispose of water.

Obtain acueous samples using apprepriate metheds.

Rinse eiectrode with sample. Dispose of rinsate.

Rinse the sample container with sample and dispose. Refill sample container with sample.

Immerse the pH probe 1/2 to 1 inch in the sample container containing aqueous sample.
(Note: Do not imumerse the electrode above color band, as this will "fry” the instrument.) Stir

once and allow the display to stabilize.

Press the "ON/OFF" button to shut off the probe.

Revision Date March 30, 1995
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reading of 2-3 pE is made) check the glass buib on tGe 2nd of the probe. These Quids arz

2asily broken. [f the buib is broken. the prode must be repiaced.

7. [£ at all pessible, have backup pockat meters €n-sie.

REFERENCE
APHA - AWWA - WPCF, 1989, S:andard Merthods for the Examiraticn of Water and Wastewaier
Cole Parmer, Box iostructions for Microprocessor Based Pocker Size ATC pH Tester

Omega Engineering, Inc., "Inwocuction to pH”

\

S!I-SA. Ph Pield Testimg Page S of § Revision Due March 30, 1995



USPCi

- A007305
ENMVIRONAMENTAL
' .Enwcf:
- Rinse sample conmainer theroughly with sample and cispose of water.

Ly

Obuin agueous sample.

[mmerse the :emperature proge in tha sample contanes conaining agueous sample.

i

Allow the cisplay to suabilize.

~I

Record all data in field logbcok or dara shest accorcing tc Table L.
o =2

[ws]

Table 1: Temperature Probe Informaton

! . - . i . |
. Date 1 Time Name ! Reading Comirment
! i |
i ; :
@ ] ! g

9. Clean the unit by rinsing in distilied or deionized water.

10. I water samples contain ci:, dip in isopropyl alcokol to can clsan away residuss.

Li. If temperature probe is turned on and the probe is submersed and there is o reading, check

to see if the cap has been removad from the prope.

REFERENCE

APHA - AWWA - WPCF, 1989, Standard Methods for the Examiration of Water and Wastewater

SOP-5B, Tempenows Sicld Teatmg Page 2 af 2 Rzvision Date March 10, 1995
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AL Calibration:
L Select a calibracion siandard apprepriate for the TDS probe. When seiecting a TDS stacdard. it
is best (@ use a saadard which 2as a similar chermnical makeup as t5e fest soiutice.
I To wrn on the TDS probe, remove cap aad press “ON/OFF” button ¢n the keypad or on top of
the instrument. '
3. [rmerse the elecrede /2 to | inch into standard selution.
1 Stir gendy and allow the insTument to siabiiize. (Note: Temperatuss nas a direct effect on

i

r—

30P-5C, Conductrvity Picld Tzating Page 2 of 3

conductiviry readings. As the temperature of the sample rises, so does the conductiviry reading.)
The display should show the stardard TDS soiution in which the srove is immersed. [If it does
not, keep the probe in scluzicn and adjust the reading by urning a smail screwdriver inside the
lower hoie in the back of the probe uatil the correct aumber is displayed.

Rinse electrode wich distilled or ceionized water.

Repeat the calibration if the ambient temperacture changes by more taan 10°F

Record all data in field loghcok or data shest according to Table L.

Table 1: Conductivity Information

Date Time Name Reading Comment

TDS Testing:

To turn on the TDS probe, remove cap and press "ON/OFF" button on the keypad cr.om top of
the instrument.

Rinse electrade and sample container with deionized water. Disgose of water.

Obtain aqueous samples using appropriate methods.

RAcvusan Dute March 30, 1995
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Monitoring Well Development

USPCI Consuiting Services SOP Numker - 6 (B)
Ravision Number - |
Date - May 2Z, 1994

O This SOP has been mcdified 0 meet site specific conditions. Tke modifications are detailed
n of the Work Plan.
THEORY

Groundwater samples must be as representative as possible of aquifer grouadwater cocditions.
installation of groundwater monitoring wells disturbs the weils™ host formaricn. The purpose of
monitoring well development is to restore, as much as is pracrical, nearby formation conditions to the

grigical coadition.

Well development ensures removal of fines &rom e vicirity of the well scree and restores the
-atural hydraulic conductivity of the Zormation. This ailows iTee flow of water Tom the formation
o the weil and also ceduces the turkidity of the water during sampling evears. Turbidiry reductioa
.cr itical, because samgling of imprope:!ly devzioped rurdid wells can Dias analyzical rasults.

SUMMARY

In general, the weil should be developed shortly after it is drilled to remove fines produced during
drilling. A variety of techniques are available for development: bailing, sucge block, over-pumping,
and jeming with water or aic. Each technique creates reversals and surges in groundwater flow to
remove bridging by partictes.

Formmation waters should be used for developing the well. In low-yielding formations, an outside
source of water may sometimes be introduced into the well to facilitate develcpment. It is essential
thar at least five times the amount of water added to the well be produced back from the well in arder
to ensure that all added water is removed from the formatios.

EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST

field logbooks
PPE dictated by site health and safety plan
water level meter
pH meter
grmometar
conductivity meter
PPE and monitoring equipment as required by the site healtz and safery plan
containers to held development water (if necessary)

[P ET T

SCP-6B. Mouitoring Well Development Page 1 of 3 Revision Dase March 30, 1995
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Obeain a sample, and measure inic'al o, conductivity acd remperarure see USPCI SCP 74,
7B, and 7C.

8. Note initial coler, ciarity and cdor of the water. DO NOT intenticnaily smeli samples.

9. Deveiop well uatil water is clear and free Tom sediment. (NOTE: [ the water Coes ot clear
sufficiently, it wiil be necessary 0 use a decision chart for murbid groundwater samples, such
as Figure 3-4 of the EPA RCRA Techaicai Exforcement Guidance Docurzert, whea
rerurning to sampie the well.

:0. Containerize develcpment wazers if appropriacz, for later dispesal.

1i. Note fnal pH, temperature, conductiviry, cclor, ciarity and odor of the water sample.

12 Record method of deveiopmert and any problems encourtered in the feld logtook.

i3. Remove all sampling rafuse from the site.

{ @ REFERENCE

Barcelona, M. J. et al., 1985, Practical Guide for Ground - Water Sampling, EPA/600/2-85/104

USEPA, 1987, RCRA Grouad-water Monitoring Technical Enforcement Guidance Docurzent;

USEPA Office of Waste Programs Enforcement, Qffice of Solid Wasie and Emergency
Response, Septemper 1986, 208 pp.

USEPA, Compendium of ERT groundwarer sampling procedures, Interim Final; Office of Emergency

and Remedial Response, OSWER Directive 9360.4-06, January 1991, SOP #2156.

USEPA and NWWA, 1989, Handbook of Suggested Practices for the Design and Installation of

‘ .

SOP48, Momtormy Well Developmant Page Jof 3

Ground-Water Monitcring Weils, EPA 600/4-89/034.

Revision Daz March 30, 1995
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datalggger (o record dara fom pressure wansducer)

slug of kacwn voiurze and assccizted equipment {oftzn corsoructed of PVC
cable) Note: de zotuse gluz on connestions

fizid compurer (cpuczal)

tage or siring

dacontaninatica supclies

hlw ]
[¢7]
A"}
:
(B}

PROCEDURES

L. Program dataiogger and tmanscucer with desired tirme measuremect nterval. Note: some
transcucers arz “stand alone” and do noc require a datalogger in the Seld.

Review the sampling pian and heaith and safary plan.
Assembis gear inventory.

Decontaminate transducer, cable and weli prote (see USPCI SOP 9 arnd 10).

Assericle gear, 17 necessary.

Measurs and record Depth to Water (DTW) and Total Depth (TD) (Ses GUSPCI SOP 7A).

3
4
{
@
C. Open well ar¢ conduct continucus air monitoring if ~equired by the health and safety plan.
7
8 Cover sharp edges of well casing with tape o protect transducer cable.
9

Check combined diameter of transducer cable and slug with the diameter of the well to ensure
that the siug will not bird on the cable when it is placed in the well.

10. Lower the transducer in the well so that it will be below the depth of the submerged slug. Do
not set the transducer on the bottom of the weil because sediment in the bortom of the well

will affect the transducer’s sensitivity.

LI. Connect datalggger to transducer cable.
12 Begin logging data to establish a "static” water level.
13. Record time of test and static depth measurement in the feld logbaok.
14, Drop slug in or pull slug out of well. (NOTE: This should be done as quickly as possible
because the analysis assumies an “instantanecus” change in volume.)
. Continue ‘ogging until the water level remrus to equiiibrium vaiue noted in ltem 10, or a
sufficient amount of data has been recorded to clearly show a erend, i.e. 90% of the curve,

evuion Date  March 30, 1995
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Monitoring Well Pump Tests
USPCI Consuiting Services SOP Number - € (D)

Ravision Number - [
Darz - May 72, [5Ge

| This SOP has been modified 0 meet site specific ccndizions. The modificaticns are detaiied
in of the Work Plan.

LIMITATIONS

The generation and interpretation of pump test data is best ccnducted wiidl the 2id of a trained

hydrogeologist.

THEORY

. Pumping tests provide the most reliabie method of determinizg aquifer aydrogeologic characraristics.
s Ay . . . . . ~ -
L Juifer pump testing allows for the esiimaticn of wansmissivicy (T) and storage coefficient (S}, two
onnam kydrzulic parameters of an aquifzr. These parameters are caiculated fzom one of various

metiiods of graphically comparing the drawdown and time data.

SUMMARY

Groundwater is pumped from a well at a determined discharge rate. The discharge rate can be
constant or variable, depending on the pump test plan. Water levels in the pumping well and nearby
observation wells are recorded, according to set time intervals once the test has begun. Recording
can be done manually, with a data logger, or both recording methods can be used for a large number
of wells. If water depths are to be manually recorded, additional personnel may be needed during the
early part of the test in order o gauge all of the wells over the required time intervals.

The duration of the test is determinad by project nesds and aquifer properzies. Verification data may
be obtained by monitoring the rise (recharge) in the wells after the pumpiag has stepped. A step test,
where the well is pumped at successively greater discharges, may be conducted to determine optimal

pumping rate and/or well efficiency.

EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST

_ health and safery plan
I _ map of site
field log book
PPE and monitoring equipment as required by site health ard safety plan

S0P-4D, Moritormg Well Pump Teas Page | of 4 Rovision Dae Mazch 30, (995
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=,

Record warer i2vels in the sumping aad qbservaticn wells accerding 0 Ge tacies beiow.

Time Intervals for Measuring
Drawdown in the Pumping Well

Elapsed Time From Start of Tast [menal Bemeex: \,Ieam._e"'ents:. '
© s (minutes) O (mimetesy. oo Do |
0-10 0.5-1
t0-15 )\
1560 5
60-300 30
300-14<0 €0
1440-and 480

Time Intervals for Measuring Drawdown
in an Observation Well

. Elapsed Time Frém Start of test

[ntervai Betweeu \{easurﬂmeuts _

(mimutes) .- (minures})
0-60 2
60-120 5
120-240 [0
240-360 30
360-1440 60
1440-end 480
i5. Testing should be conducted for approximarely 24 bours for a confined aquifer and 72 hours
for an unconfined aquifer.
5. Periodically check the flow rate to maka sure it remains constant.

| .

SOP-6D, Monitcring W=l Pump Tests

Remove all testing equipment and refuse from the site.

Page 3 of 4 Revica Date March 30, 1995
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Fluid Level Measurements in Monitoring Wells

USPCI Consulang Sesvices SOP Number - 7 (A)

Revision Numcer - |

Dare - Jure L3, [5%4

- This SOP has besn mcdified to mest site specific conditiors. The medificaticrs are detailed
in cf the Work Plan.

THEORY

This Standard Operating Procedure (SOP) describes the method for measuring the fluid level ir a
monitoring well. Fluid lavel measurements may consist of three fypes: 1) measursment of the degth
t0 groundwater; 2) measurzment of the velume of water starding in a monitoring well; and 3)
measurement of the thickmess of an immiscible layer on the groundwater. The degth to water (DTW)
is needed 10 determine the horizontal and vertical groundwater flow gradients for an aquifer. The
sanding volume of water is necessary i calculatz the purge voiume prior {0 mezitor well sampling.

¢ pally, fluid levei measurements may aisc involve determining the thickness of inmiscible iayers in

. well, both as light, non-aqueous ohase licuids (LNAPLs) and dense, non-aqueous paase liquids

NAPLs).

SUMMARY

Fiuid level measurements are made by lowering an siecuric probe atached to a measuring tape down
the well until the device indicates thar an interface media (e.g. air/water, air/oil, oil/water) has been
encountered. The measurement is mace from a refersnce point marked on the well casing. The
elevation of the reference point is esiablishad by a licensed surveyor, accurate within 0.01 foot. The
measurement should be recorded in a field note book and/or field data sheet immediately. If pessible,
two independent measurements should be made to encure that the tape is being read accurately. -

EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST

ground clot

water level indicator or interface probe

organic vapors monitor (OVM) —

PPE dictated by site health acd safety plan
decontamination equipment (See USPCI SOP 9 and 10)
field logbook or sampie data shests

‘..

SOP-7A, Fluid Leve! Meuwement i Mowtormg Weils Page lof 2 Revision Juie Marzh 30, 1995
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Dara - Marzh 30, 1693

0 This SOP hzs peen ciodified 0 meat sita specific conditons. The mccificazicas are detiied
in of the Work Plan.
LIMITATION

char

Consideratle discussion exists on the Gest technique for purging menitoring wells. Some researcher
have indicated thar, under certain conditions, purging may not be recuired. Cther researchers nave
indicated that multipie well velumes (> > 3) of well bore watars should be rerzoved prior 0
cbuining any samples consideced representative of the aquifer. This Standard Cperating Procecurs
(SOP) describes USPCI's methods for purging menitoring wells, and should apply w0 most sices.
Alternative techniques are possible, and USPCI Project Manager should corsult a USPCI
Hydrogeologist or Geochemnist when warranted.

THEORY
~ When obtaining a groundwater sample it is critical tzat (e sample is reprasentative of the water in the
' -naticn being sampizd. Warer that has remained ia the welt-casing for extended periods of time
the cpporwnity 10 exchange gases wit the acrosphare and react with weil casing materials. This
stagnant wartar is no: reprasencative of thar in the aquifer and rcust be removed prior w0 sampling.

Purging is considers¢ completz when the ¢H, elecical conductivity, acd temperanire nave stabilized.
The definition of "stabilizec™ may depend upon site conditions and insumentation. For example,
consecutive measurements within 10% of each cther may indicate stabilization. Measurements are
repeated for each well volume of water removed until the parameters have stabilized. Ifawellis
pailed dry before three casing volumes are temoved, the well is sampled when the volume of water in

e well 1s sufficient.

SUMMARY

Prior 10 purging, all equipment is decontaminated, staged at the wellhead on 2 clean ground cloth,
and the water level has been measured according to USPCI SOP 7A. The voiume of water in the
casing is calculatad by multiplying the height of the water column in the well by an appropriate

conversion factor. The conversion factors for various casing diameters are provided in Exhibit 1.

The bailer is secured to an appropriate length of nylon rope or string and is lowersd into the well.

When the baiier is full of fluid, it is carefully retrieved so that the iength of string does not drop on

unprotected ground and contaminate it. The bailer is then emptied of fluid into a calibrated bucket

until one casing volume is removed, or the well is dry. After each volume of bore water is removed,
] . pH, conductivity, ard temperature are measured and recorded in a field notebook and/or dara

SAQP-TH. Momutormg Well Purgng - Bailers Page Lof 4 Roviskm Dae March 30, 1995



Monitoring Well Purging Using Bailers

USPCI

jSPCI Consuliung Services SOP Numcer - 78

E 4
. 2000307 : ST
i CNVIRONAENTAL Ravision Numper - & -
’ ERVICES . = R
. Date - March 30, 1593
Li Carafully raise the bailer such thart the sing is oriented over te plastic steeting and daes not

become :angled. Do not allow e swing 0 drep to the unprotectad grauac aad contamirate

(L

i2 Examine tie bailer for aviderce of a fleating light, non-aquecus phase liuids (LNAPLs) or
an 9il sheen. If present, d¢ ot sample the well.

Examine the hailer for avidencs of 2 dense, noz-aquegus phase !iquics (DNAPLs).

L3.

14, Empty the bailer irto e calibrated bucket.

3. Continue bailing unzil one casing veiume is excacted or the moriccring well is dry.

L6. [f the well is bailed dry, allow to recover and sample.

17. ASer each volume is remaved, obtain a sample in the beaker 0 measure pH, conductivity,
and temperaturs (see USPCI SOPs 5A, 3B, and 2C).

i8. Raraove the acditional weil volume and repeat the measuraments uail ti2 parameters zave

stabilizad. The suabilization criteria arz:

|
i pH: = 0.02 pH uniis

Specitic conductance: + 10 %
Temperamure: = 0.1 °C

19. Drum all purge warter, if appropriate.

20. Sample the monitoring weil (see GSPCI SOPs 7B, 7C, and 7D).

REFERENCE

EPA, 1985, Practical Guide for Groundwatér Sampling, EPA/600/2-85/10+

EPA, 1986, RCRA Ground Water Mcnitoring Technical Enforcement Guidance Docuraent

EPA/NWWA 1989, Handbook of Suggested Practices for the Design and Installation of Ground-
Water Moritoring Wells, EPA 600/4089/034

EPA, 1991, Compendivm of ERT Groundwater Sampling Procedures, QOSWER Directive 9360.4-
06

Driscoll, 1986. Groundwater and Wells (The Johnsen Manual}

<~ SOP-73. Moutoring Well Purgmg - Sailenn Page 3 of 4 R=visica Datz March 30, 1995
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Groundwater Sampling Using Bailers
US2CI Consuling Services SOP Numper - 7 (C)

Ravision Number - 2
Date - December 16, 1964

- This SOP has besn mociSed to mest sit2 specific conditions. Tae mcdifications are detailed
in of the Work Plan.
THEORY

It is important for groundwater samples to be representative of groundwater conditions in sicu. _
This Standard Operating Procedure (SOP) descrives methods for sampling grouncwater from a weil
with a bailer. The SOP will cot address the sampling of nonaqueous phase licuids (NAPL) as floaters
(LNAPLs) or sinkers (DNAPLs) in groundwater. '

SUMMARY

\

.groundwater water sample is collected from a monitoring well by slowly lowering a clzan ball
check bailer into the well water. Once fuii the bailer is lifted from the well and the water is poured
inro the necessary sample containers. Some of the equipment required to purge and measure the well
water parameters {e.g. pH and conductivity meters, filtsrs, ecc.) will also be a part of the well
sampler’s iaveatory. Proper usage of thess items is discussed in other USPCI SOPs.

Azration should be minimized when collecting the water in the bailer and when pouring the water into
the containers. Sample bottles may contain preservative depending on the expected holding times.
The samples should be stored in a chilled environment (about 4°C) while on ke job site and during

shipment to the lab.

Thers are several different classes of bailers that may be selected for a job. The choice of a bailer
depends on the contaminants expected and the accepable level of Quality Assurance (QA) for the
analytical results. Guidelines for selection of the proper bailer are provided in this SOP.

EQUIPMENT / APPARATUS INVENTORY AND CHECKLIST

sampling plan
maps
field logbooks

, data forms

i ___ PPE dictated by site health and safery clan

. sample containers

sample labels

SQP-7C, Groundwater Sampling - Badcn Page L of 6 Revuioa Date March 30, 199§
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. Urnnecessary for QA cn normal detailad prejects.

Stainless Steel

Recomunended usas and advantages:

. Similar QA as tetlon for most subsizrces.
. Easily cleaned for reuse in other weils, if requirec.
. Heavy, will sink quickly in high deasity, saline water.

Disadvantages:
. Expensiv
. May give interferance for certain rieals.

I___
o

PVC - disposable

May corrode after regeated use in saline water.

Recommendad use and advantages:

. Bailer of choice, in addition :0 dedicated bailers, for sampling or most cormal detail projects.
Appropriate for sampling petwoleum-fuel contaminated sites and collecting water with low
quanuties of sclvents.

. Disposing of bailer after single use means that water will not be recontaminated by release at
a later sample event of adsorbed hydrocacbons on bailer PVC material.

. [nexpensive urit cost.

Disadvantages:

. Not to be used whers there are high concentrations of aggressive solvents.

. The tendency for PVC to adsorb hydrocarbons may influence (lower) results where high

detail/high QA is required.
{
.vc - dedicated ) B

SOP-7C. Groucdwaer 3ampling - Swilas Prge Jof 6 Revision Daze  March 50, 1995
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SOP-7C. Croxmdwater Sanpling - Salen Page § of §

Place sampling gear oo the shesting.
Decortarminaze g2ar (see USPCI SOP 9 or 0.
Assembie raguired labaratory sample jars, bocles. vials.

Mark abeis with iadelible ink. The most generic label skou!d icclude the sample aumber and
confirmation of a preservative. See USPCI SOPs LA or 1B.

Attach latels to dry ccntainers.

f necessary, prepara contairers requiring preservative by adding the nescded amount as per
laboratory instructions. Care should be taken to avoid spilling acid or base presecvauve cn
skin or clothes.

Prepare fltration metiod, i required (see USPCI SOP 7D}.

Prepare batier: [f disposable, remove bailer from plastic bag and artach aylon rope or string.
17 dedicared, detach old string and -eplace with cew. Ensure tha ball valve bas free
movement and is functional. -

Slowly lJower the bailer into the monitoring weil. All actions should be completed siowly 0
avoid traidity. Do not allow the baiier 1o rest at the borom of the well, as fine sedimen:s
may be trapped impeds the ball valve.

Allow the bailar to fill with fluid.

Carefullv raise e bailer such that the sting is orieated over the plastic sheeting and does not
become tangled. Do not allow the siring o drop to the unprotected ground and become
contaminated. While lifting, listen for wacer running out of the bailer due 0 a2 improger seal
on the ball valve. If a leak is present, lower the bailer back into the water and oy removiag

it again with a properly seated ball valve.

If voiatile organic compounds (VOCs) are the tazget analytes, slowly pour watet from the
bottom of the bailer into the sample containers using the pour tube.

a. [ 40 ml VOA viais are used, collect water in these first. Carefully pour warer in the
vial until a prominent meniscus forms at the rim. Do not overfill the vial; chis will

cause a loss of preservative.

b. Check the viat for bubbles achering to the sides. If present, tap the side of the vial
slighdy with finger.

Place the teflon-lined cap over the mouth of the vial aad tightly screw it tnto place.

L&

d. Perform a final check for bubbles by tapping it firmly against a soft abject, such as an

Revisicn Date March 30, 1995
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Groundwater Sample Collection - Filtering
USPCT Consuitizg Services SOP Numeter - 7 (D)

avision Numper - [ - 1
Date - June i3, 1594

O This SOP has been mociSed to meer site specific conditions. Tze mcdifications are Cetaiied
in cf the Work Plan.
LIMITATION

Use of field filtration techniques is best performed after considering project objectives and
groundwater geochemisary. Do not filter for volatile organics analyses without ccusulring with 2
;SPCI Geochemist or Dara Validator pricr to use of field filtering equipizert.

THEORY

: Jnitoring well cozstruction can daxage its host formation. This damage cac lead to the

._roduction of suspended particuiates into the well casing. These particulates, if incorporated Inio a
groundwater sample sent for laborz:ory analysis, can bias resulting cata Righ. Thais bias results from
the atrraction of many environmental hydrophobic pollutants to these suspenced particulates.
Alternatively, suspended particutates can directly elevate concentrations of measured metals due w the
introduction of naturally occurring metais into the sample. Filration allows removal of these
particulates and results in unbiased analytical data that is more representative of groundwater

chemistry in situ.

SUMMARY

This Standard Operating Procedure (SOP) describes the methods for filtering groundwater samples.
Ounce a determination has been made to field filter groundwater samples, the constirueats of concern

and filtering equipment may be selected as foilows:

. semivolatile target analytes - stainless steel filter with dedicated teflon tubing

. metals analyses - acrylic filter housing with reusable tubing

. removal of suspended particulates/colloids analysis - filter with 0.45 micron mesh size
. removal of coiloids - series of filters with 0.1 or 0.05 micron mesh size

Several types of hardware are available for use. These include:
‘ . syringe injectors
hand operated pumps and vessels -
. peristaltic pump with a tabletop filter housing

SOP-7C. Graumdwater Sampling - Bailers Page L of 3 Revision Daz March 30, 1993



USPCI

Ve Jo)7r o) Lo

W W VIRONMENTAL

! . RVICES

THE GROUNDWATER PRIOR TO FILTRATION.

Assemble the filtering equipment according (0 the manufacturer's speciications. Connect the

(¥ o]

filtering aquipment to a power scurce, such as a ¢ar pattery, il 2eCessaTy.

Pump the ccllected groundwarer Som its criginal container through toe Slter. Discard the

g
first 50 % of the sample. Collect the remaining filtered water in a cieaz sample coatainer,
where the final volume is sufficient for the fagoratory's needs. It is best if the sample is
filtered as soon as possible afier collection.

10. Add the appropriate preservartive w the fiitered sample, if necessary.

i Place the lid on the sample conrainer arcd t:ghten.

12, Complete the field logbooks and the field forms, as required ia the sampling plan.

L3. Pack the samples 0 meet Unired States’ Department of Transporation (DOT) and any

Courier requirements. Refer to USPCI SOP 1A and 1B for DOT and Fedaral Exprass
requirements.

. Remove all sampling refuse Som the sampiing siie.

REFERENCE

Backhus, D. A_, et al., 1993, Sampling Colloids and Coiloid - Associated Cottaminants in Grourd
Water, Groundwater 31, p. 466 - 479.

EPA, 1985, Practical Guide for Groundwater Sampling, EPA/600/2-85/104
EPA, 1986, RCRA Ground Water Monitoring Technical Enforcement Guidaace Document

EPA, 1990, Colloidal - Facilirated Transport of [norganic Contaminants in Ground Water: Par L
Sampling Considerations, EPA/600/M-90/023

SOP-7C, Croundwater Sampling - Bailers Page 3 of 3 Revimon Date Marzh 3G, 1995
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chain of custody s

coolar(s) or carTy - hoxes

wet ice or biue ice, If necessary

decontamination supplies (se2 GS?PCI SCP 9 and 10}
drop cicths, plastic sheeting, or Visqueea {Or 2quivalent]
paper towels

indelible ink pen

disposal or dedicazed teflor bailers

nylon rcpe or sting

distilled watar

PROCEDURES

The dara collected prior to sampling wili be the depth t¢ LNAPL, depth to warer, and depti ©0 Dense
Non - Aqueous Phase Liquids (DNAPLs) if prasent. The well head location wil have geea prepared
for the sampling event during purging.

L8]

Ln

-1

9.

SOP-TE. Sampling of NAPLa Puge 2 of 4

Review sampling pian and healtk and safery piacn.

Assemble sampling gear tnveniocy.

Place plastic shesting (or equivalen:) on ke ground adjacent to the sampling poiat.
Place sampling gear oo the sheeting.

Decontaminate gear (see USPCI SOP 9 or 10).

Assemble required laboratory sampie jars, totes, vials.

Mark labels with indelible iak. Tke most generic labet should include the sample number and
confirmacion of a preservative. See USPCI SOPs 1A or 1B.

Artach iabels to dry concainers.

I¢ necessary, prepare ccntainers requiring preservative by adding the needed amouat as per
laboratory instructions, Care should be taken to avoid spilling acid or base preservative on
skin or clothes. Pure LNAPL samples do not require chemical preservadves._

Prepare bailer: If disposable, remove bailer from plastic bag and attach nyiom rope or sring.
If dedicated, detach old swing and replace with new. Ensure that ball valve has free
movement and is functional.

Slowly lower the bailer into the monitoring well. All actions should be completed slowly to
avoid turbidity. Stop the downward progress of the bailer whea it is approximately 75 %
full.

Acvuwm Date March 30, 1995



USPC

—
NN (2/1/Dfc/a/m
{ WYIRONAMENTAL
. RYICES
25 Ramove ail sampling refuse from e samoling sice.
NOTE: Fcr organics and other anaiytes with 7 0 i+ day holding times, it is advisabie 10 shig

the water samplas i sealed, iced coclars to the lab 2very 2 10 3 davs. Check if ths
shigper allows wet ice in the ¢onuainers duricg shipment.

REFERENCE

NWWA/USEPA, 1386, RCRA Ground Water Menitcring Technical Enforcement Guidance
Document. TEGD. USEPA-NWWA, Dublin, OH.

USEPA. 1991. Compendium of ERT Groundwater Sampling Procedures. OSWER Diractive 9360.2-
06. USDQC-NTIS, Springfield, VA.

USEPA. 1985. Practicai Guide for Groundwater Sampling. EPA/6G0/2-85/104, USDOC-NTIS,
Springfield, VA.

[__‘ SEPA Region VI, 1993, Suggested Procecduras for Sameling Ground Water and Dense Non-
. Aqueous Phase Liquics from Groundwarer Mcritering Weils that Conrain Light Non -

SOP.TE, Samplmg of NAPLs Page 4 of 4 Reviswon Dae Mareh 30, 1995



APPENDIX N

FINANCIAL ASSURANCE



LOUISIANA CERTIFICATE OF INSURANCE
FOR CLOSURE OR POST-CLOSURE CARE

Name and Address of Insurer -

(herein called the "Insurer"): Steadfast Insurance Company
1400 American Lane
Schaumburg, Illinois 60196

Name and Address of Insured

(herein called the "Insured™): Clean Harbors, Inc.
1501 Washington Street
Braintree, Massachusetts 02184

Facilities Covered: EPA Identification No. LAD 981-055-791
Clean Harbors Colfax, LLC
3763 Highway 471
Colfax, LA 71417
Closure Cost: $359,903

EPA Identification No. LAD 000-778-514
Clean Harbors Plaquemine, LLC

32655 QGracie Lane

Plaquemine, LA 70764

Closure Costs: $199,456

Post Closure Costs: $29,920

EPA Identification No. LAD 010-395-127
Clean Harbors Baton Rouge, LLC
13351 Scenic Highway
Baton Rouge, LA 70807
* Closure Costs: $3,147,350
Post Closure Costs: $9,554,454

EPA Identification No. LAD 079-464-095
Crowley Disposal, LLC

P.O. Box 283, 2029 Bayou Plaquemine Road
Rayne, LA 70527

Closure Costs: $3,053,235



Face Amount: $16,344,318
Policy Number: PLC 5254310-00

Effective Date: September 6, 2002

The Insurer hereby certifies that it has issued to the Insured the policy of insurance
identified above to provide financial assurance for closure and post closure for the
facilities identified above. The Insurer further warrants that such policy conforms in all
respects with the requirements of LAC 33:V.3707.E, 3711.E, 4403.D, and 4407.D as
applicable and as such regulations were constituted on the date shown immediately
below. It is agreed that any provision of the policy inconsistent with such regulations is
hereby amended to eliminate such inconsistency.

Whenever requested by the administrative authority, the Insurer agrees to furnish to the
administrative authority a duplicate original of the policy listed above, including all
endorsements thereon.

I hereby certify that the wording of this certificate is identical to the wording specified in
LAC 33:V:3719.E as such regulations were constituted on the date shown immediately
below and the Insurer is authorized to do business in the State of Louisiana.

L

// " / {//”“ _
Arthur Lyev, Senior Underwriting

Authorized Representative of: Steadfast Insurance Company
Administrative Officer
1400 American Lane
Schaumburg, IL 60196-1056

Signature of witness or notary:

Lot o5,

Date: OF v/ - 2oo 2

CERTIFICATE HOLDER




Steadfast Insurance Company Endorsement #6

THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY.

POLICY NO. EFF. DATE OF POLICY | ExP.OATE OF POLICY | EFF, DATE OF END. PRODUCER ADD'L PREMIUM

RETURN PREMIUM

PLC 5254310-00 09/08/02 09/06/03 09/06/02 18615 N/A

N/A

This endorsement is issued by the company named in the Declarations. It changes the policy on
the effective date listed above at the hour stated in the Declarations.

NAMED INSURED: Clean Harbors, Inc.
ADDRESS: 1501 Washington Street
Braintree, MA 02184

'Thl_s endorsement modifies Insurance provided by the following:
Closure and Post-Closure Environmental Liabllity Insurance Policy

CLAIMS MADE AND REPORTED COVERAGE

This endorsement, effective 12:01 a.m., September 6, 2002 forms a part of

Policy No. PLC 5254310-00 issued to CLEAN HARBORS, Inc. by Steadfast Insurance Company.

THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY.
CLOSURE/POST CLOSURE LOCATION SCHEDULE

This endorsement modifies insurance provided under the following:

It is hereby agreed that endorsement #4 |s deleted in its entirety and replaced by the following:

CLOSURE AND/OR POST CLOSURE POLICY

Section |., INSURING AGREEMENT, applies to the location(s) listed below, but solely as
respacts liability of the INSURED: BT

Location(s) owned, leased or operated by the INSURED:

EPA 1D No. Closure Posi-Closure

1.Clean Harbors Coifax, LLC LAD 981 055791 $359,903
3763 Highway 471
Colfax, LA 71417

2.Clean Harbors Plaquemine, LLC  LAD 000 778 514 $199,456 $29,920
32655 Gracie Lane




Plaquemine, LA 70764

3.Clean Harbors White Castle, LLC P-0059 : $938,282
52735 Clark Road
White Castie, LA 70788

4.Clean Harbors Baton Rouge, LLC LAD 010 395 127 $3,147,350
13351 Scenic Highway
Baton Rouge, LA 70807

5.Clean Harbors Crowley, LLC LAD079464095 $3,053,235
P.O. Box 283
2029 Bayou Plaguemine Road
Rayne, LA 70527

All other terms and conditions remain the same.

$381,206

$9,554,454



Steadfast Insurance Company

Endorsement #7

THIS ENDORSEMENT CHANGES THE POLICY, PLEASE READ IT CAREFULLY.

POLICY NO.

EFF. DATE OF POLICY

EXP DATE OF POLICY

EFF. DATE OF END.

PRODUCER

ADDL PREMIUM

RETURN PREMIUM

PLC 5254310-00

09/06/02

09/06/03

09/06/02

18615

N/A

N/A

This endorsement is issued by the company named in the Declarations. It changes the policy on

the effective date listed above at the hour stated in the Declarations.

NAMED INSURED:

ADDRESS:

Cilean Harbors, Inc.
1501 Washington Street
Braintree, MA 02184

This endorsement modifies insurance provided by the following:

Closurs and Post-Closure Environmental Liability Insurance Policy

CLAIMS MADE AND REPORTED COVERAGE

This endorsement, effective 12:01 a.m., September 6, 2002 forms a part of
Policy No. PLC 5254310-00 issued to CLEAN HARBORS, Inc. by Steadfast Insurance Company.

THIS ENDORSEMENT CHANGES THE POLICY. PLEASE READ IT CAREFULLY.

CLOSURE/POST CLOSURE LOCATION SCHEDULE

This endorsement modifies insurance provided under the following:

it is hereby agreed that Item 4: Limit of Liability is amended to read:

4: Limit of Liability:

$17,663,806

All other terms and conditions remain the same.




HAZARDOUS WASTE FACILITY CERTIFICATE OF LIABILITY INSURANCE

1. Steadfast Insurance Company, (the "Insurer") of 1400 American Lane, Schaumburg, IL 60196
hereby certifies that it has issued liability insurance covering bodily injury and property damage
to Clean Harbors Colfax, LLC, (the "insured"), of 3763 Highway 471, Colfax, LA 71417 in
connection with the insured's obligation to demonstrate financial responsibility under LAC
33:V.3715 or 4411. The coverage applies at LAD 981 055 791, Clean Harbors Colfax, LLC,
3763 Highway 471, Colfax, LA 71417 for sudden accidental occurrences. The limits of liability
are $1,000,000 each occurrence and $2,000,000 aggregate, exclusive of legal defense costs.
The coverage is provided under policy number PLC 3743936-03, issued on May 12, 2003. The
effective date of said policy is May 1, 2003.

2. The insurer further certifies the following with respect to the insurance described in Paragraph
1: '
2. Bankruptcy or insolvency of the insured shail not relieve the insurer of its obligation the
policy.
b. The insurer is liable for the payment of amounts within any deductible applicable to the
policy, with a right of reimbursement by the insured for any such payment made by the insurer. This

provision does not apply with respect to that amount of any deductible for which coverage is
demonstrated as specified in LAC 33:V.3715.F or 4411.

c. Whenever requested by the administrative authority, the insurer agrees to furnish to the
administrative authority a signed duplicate original of the policy and all endorsements.

d. Cancellation of the insurance, whether by the insurer, the insured, a parent corporation
providing insurance coverage for its subsidiary, or by a firm having an insurable interest in and
obtaining liability insurance on behalf of the owner or operator of the hazardous waste management
facility, will be effective only upon written notice and only after the expiration of 60 days after a copy
of such written notice is received by the administrative authority.

¢. Any other termination of the insurance will be effective only upon written notice and only
after the expiration of 30-days after a copy of such written notice is received by the administrative

authority.

I hereby certify that the wording of this instrument is identical to the wording specified in LAC
33:V.3719.J as such regulation was constituted on the date this certificate was issued, as indicated
below, and that the insurer js licensed to transact the business of insurance, or eligible to provide
insurance as an excess of surplus lines insurer, in one or more states, and is authorized to conduct
insurance business in the state of Louisiana.

Signature
Jayne Cu

Regional Vice President

Authorized Representative of: Steadfast Insurance Company
Administrative Officer
1 Liberty Plaza
New York, NY 10006

DATE OF ISSUANCE: S| ( 12(20s
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CLIMATOLOGICAL DATA



Station:

LA [ndex No: 16-0098-05 MONTHLY CLIMATE SUMMARY: 1992 - 2002
Number of Days | Degree | Monthly| One Day | Number of Days |
| Daily Max T | Daily Hin T | Days | Prec | Maximum |Rainjwith PREC »=|PREC]|

|msg >=90 <=32|msg <=32 <=0 | HDD CDD | Tozal | Tetal Dt |Days| 0.1 0.5 1.0| msg]|

0 0| 0o 7 0|54 0] 731 | 1412 | 11| 9 6 4} 0]
b o 0 0 0] 2% 7] 543 | 17913 | 11| 9 3 2| o]
0 0] 0o o0 015 11| 413 } 1.867 5] 8| &6 3 1] 0]
o o] o o6 9| 70 192] 331 | 06920 | W | 6 5 0] 0]
2 o) 0o 0 of 1% 264} 258 | 1.1426) 9| 5 2 1] 0]
15 0| 6 0 0| O 450] 9.14 | 5.0530 15| 11 & 1] 0]
27 0| o o O O 566| 353 | 13618 9{ 7 2 1] 0]
% 0| 0o o0 0] 0 46| 375 | 1.4212] 5] 5 2 2| 0]
M 0| 6 0 O0f 0 37| 4.03 | 24522 ] 4| 3 3 2] 0]
o o) o o o0 1% 109] 25 | 1.0330| 6} & 3 1] 0]
o o) 0 2 0|33k 16E] 6.70 | 1.8220 |10 | 10 6 3| 0]
o of 0 1 0w 1] 5.8 | 14610 {13 | 85 3] 0]

ANNUAL

1993 JaN
FE3
MAR
APR
MAY
JUN
Jub
AUG

SEP
QcT
ANNUAL

1994 JAN

69 0| O 10 0 |1813E 2347E| 58.25 [ 5.05  }111 | 8344 21| 0 |

0 0] 0 2 0| 485 0] 5.61 | 1.3721 |13 10 & 2} 0|
a 0] 0 4 0|37 0| 256 | 16026 | 4| 4 1 1] 0]
0 o] 6 2 0]279 15| 6.648 | 2.80 2 |10] % 3 2| 0]
0 G| 0 0 0] 4s 48| 7.54 | 2.40 | 71 75 4] 0]
0 0] o o o} 5 23| 5.18 | 231 2] 9] 6 3 2] 0|
17 0| 6 0 O] 0 471 | 659 | 1552812 9 7 2| 0]
28 0] 0 0 O] 0 5°7 | 421 | 2251} 5| 4 2 2| o]
30 0] 0 0 0] O 40| 171 ] t25 5] 8] 31 1] 0]
2 0] 0 0 0] 1 45| 129 | oes027| &) 21 0] 0]
o o] 0 1 0| 8 15| 3.76 | 09514 | 7| 6 4 0] 0]
o of 0o 5 0]35% 2] 811 | 35015|11) 83 3] 0]
0 0| 0 6 0] 439 6] 401 | 1171 | 9] 6 3 1] 0]
97 0| 0 20 O |2173 2629 | 57.23 | 3.50 | 99| 7437 20| 0O |
0 0] o 10 o0OF} 579 21253 | 47327 |12 5 & 3| 0|
0o o 0o 7 0f[377 16| 3.09 | 09021} 9] & & 0] O]
0 0] 0 ©0 0]20% 34| 431 | 1.62 9} 6| 6 4 1| 0|
0 0] 0 o0 o0 8 150} 4,05 | 2.4 6] 4] 2 2 2] 0]
0 0 0 0 O] 11 231 | 11.62 | 2.75 |16 13 7 3| 0]
18 0] o 0 0] O 501 | 4.54 [ 1.60 5|11 ] 7 4 1] 0]
% o] o 0 0] 0 529 612 | 1727 |15] 125 1| 0]
21 0] o 0 0} 0 502) 406 | 14030 )11 9 2 1) 0]
9 o}l o © 0| 0 38| 1.9 | 0.7317 | 7] 4 2 o0} 0]
2 0| 0 0 O 52 18 ]13.11 | 45519 |11 | 9 & 3| 0]
oD o] o o0 O0f113 35| 2.08 | 09510 7] 5 1 0] 0]
o o] o 4 0378 & | 4.7 | 1.2717 ] 9| 8 3 2| o0}

ANKNUAL

M - indicates

- indicates

. indicates

ALEXANDRIA State:
Monthly | Monzhly
Temperatures | Extremes
MAX MIN AVG | HI Dt LD Dt
55.5 3B.1 &47.4 | 6926 25 16
65.9 45.3 55.6 | 8216 33 9
69.9 50.4 60.2 | 8216 34 M
76.1 55.5 55.% | B8 25 41 3
B2.8 62.B 72.B | 9215 48 7
B8.8 70.8 79.8 | 9720 62 1
92.3 73.7 83.0 | 97 7 70 1
88.5 ¢9.8 79.2 | 95 & 6216
B4.5 67.9 77.2 ] 9311 5130
79.8 55.8 67.8 | 8627 48 9
63.7M 44.5 54.1M] 83 t 28 29
60.1 43.3 51.7 } 7431 30 1
66.2M| 97 25
58.0 40.3 49.2 | 75 1 3127
62.6 40.1 51.4 | 8222 3019
66.5 46.0 56.3 | 8110 26 14
71.5 51.4 61.5 | B2 26 4015
81.0 62.9 72.0 | 8730 55 3
88.8 72.2 80.5 | 9615 58 1
$3.2 74.9 84.1 | 9930 7116
95.6 75.2 85.4 | 10121 7229
90.9 6.0 79.5 ) 99 3 5128
7.4 56.6 67.0 ] 89 7 303
64.3 42.8 53.6 | 84 14 2927
60.9 40.5 50.7}t 75 3 2831
65.9 | 101 25
55.8 36.5 46.2 | 73 7 2119
62.3 41.6 52.0| 7@ 9 27 2
70.2 48.0 59.1 | 8324 34 3
77.4 56.7 47.2 | 8828 35 7
80.7 63.1 71.9 | 8812 53 3
90.1 72.9 81.5 | 96 10 68 1
90.3 75.0 B81.7 | 95 8 66 28
B9.8 72.2 81.0 | 9515 6816
87.1 66.2 76.6 | 9530 5025
77.5 59.4 68.5 | 92 1 44 27
71.8 52.4 62.1| 83 & 4330
62.1 43.4 52.8| 78 9 3012
66.7 | 96 21

that daily observations are missing from the records
that degree day values are estimated
that the data is preliminary and is NOT quality controlled

This summary is provided by the Southern Regional Climate Center (SRCC) and the Louisiana Office of State Climatolegy (LOSC).
The SRCC/LOSC is solely responsible for these data.

SQUTHERN REGIONAL CLIMATE CENTER / LOUISIANA OFFICE OF STATE CLIMATOLOGY



Station: ALEXANDRIA State: LA Index No: 16-0098-05 HMONTHLY CLIMATE SUMMARY: 1992 - 2092

] Monzhly ] Monthly | Kumber of Days | Degree | Monthly| One Bay | Number of Days |
| TVemperatures | Extremes | paily Max T | Daily Min T | Days | Prec | Maximum |Rain|with PRZC >=|PREC|
Month | MAX MIN AVG | HI Ot LO Dt |msg >=90 <=32|msg <=32 <=0 | HDD DD | Total | Total Dt [Days| 0.1 0.5 1.0| msg|

.5 JAN [ 59.9 ¢0.8 50.4 | 7712 25 5] 0 0 0] O 7 0]452 6] 7.06 | 3.0027 |13] 7 4 2] 0]
FEB | 65.3 41.5 S53.4| 78 3 2912 0 0 0] 0 4 0|32 7] 204 | 05617 ]10) 6 1 0] 0}
MAR | 69.5 52.1 60.8 | 8623 32 | 9 o of o 1 0195 71| 11.8 | 460 7| | 12 5 3| 0]
APR | 76.5 56.5 66.5 | 8 18 4 1| 0 0 0] 0 0 O] 53 106[11.07 | 48523 | 8| 6 3 3| 0|
MAY | 85.0 65.8 75.4| 9111 54 2] 0 8 0] 06 0 O] 3 33 573 | 27831 | 8| 8 5 1| 0]
JUN | 90.3 69.5 79.9| 95 6 5913 | 0 19 0] 0o 0 O] 0 45} 52 | 1.7329| 6| 5 4 2| 0]
JUL | 93.1 73.9 835 | 10129 672 6 0 23 0] 0 ©0 O] 0 58| 85 | 3.44 6] ]| 96 2| 0]
AUG | 94.9 75.7 85.3 | 10019 73 2| 0 28 0] 0 0 0} O 63| 217 | 070 1| 8| 6 2 0] 0|
SEP | 90.5 67.3 78.9 | 9% 2 5223| 0 20 o0} 0 0 0] 9 34| 3.9 | 27022]| 3] 32 2] 0]
ocT } 79.8 55.9 67.9| 91 1 4221 | 0 2 0| 0 0 0| 3 129] 5.9 | 545 3} 7| 31 1] 0]
NOV | 67.6 4.5 56.1 | 8 3 3212 0 0 0| 0 3 0| 268 6] 5.7 | 28511 | 9} 7 3 2] 0]
DEC | 59.4 40.4 49.9 | 8 4 2210 0 0 0| 0 12 0478 18] B85 [ 25719 8| 7 6 3| 0]
ANNUAL | 67.3 | 101 22 | 0 w0 O 0O 27 0 |1816 2784 | 77.97 | 5.45 [106 | 7942 21 ] 0|
1996 JAN ] 59.8 36.5 48.2 | 7618 19 8| 0 0 O] 0 12 0|51 1] 466 | 145 611 7 3 1] 0]
FEB | 63.4 42.2 52.8| 8223 1% 4| 0 6 4| 0 8 0390 41| 137 | 110 2} 4| 21 1] 0]
MAR | 65.8 43.0 S54.4 | 81 25 9| 0 0 0] 0o & 0]353 3| 3.48 | 1.027| 9| 62 1] 0]
APR | 76.0 53.8 64.9 | 8620 37 7| 0 O 0| 0 0 O] 9 01| 9.1 | 2.7325| 6| 55 4| 0]
MAY | 86.9 68.4 77.7 | 9329 47 1] 0 8 0| 0 0 O] 5 407| 3.32 | 1.8230| 3| 33 1| 0]
JUN | 89.5 70.6 80.1| 918 &3 9| 0 16 0| 0 ©0 0] 0 462| 6.66 | 1.8920| 9| 8 4 3| 0]
JUL | 92.9 74.4 83.7| 98 4 7126 0 28 o] 0o o0 O] O 58 | 3.24 | 1.8925 | 6| 6 2 1] 0]
AUG | 90.2 72.4 81.3] 95 3 €813 | 0 23 0| 0 0 0} 0 5144 315 | 05129 [15] 10 2 0] 0|
SEP | B6.4 66.9 76.7 | 9517 5329 | 0 9 0] o O o0 2 358{ 437 | 1.3627| 6| 5 4 2| 0]
ocT | 78.4 57.1 67.8 ] 818 4023 | 0 0 0| 0 O O} 4 138] 681 | 3.902 | 7| 3 4 2| 0]
. NOV | 6B.9 48.8 58.9 | 8 2 3327 | 0 0 0] 0 ©0 0]201 2| 5.22 | 33418 4| 4 2 2] 0]
DEC | 63.7 44.6 54.2 | 8113 2019 | 0 0 0] 0 6 0348 20| 55 | 2.28%)] 8] 63 2| 0|
ANNUAL | 66.7 | 98 14 | 0 8 4| D 34 0 |1953 2685 | 57.24 | 3.90 |88 | 6735 20| 0|
1997 JAN | S7.7 39.7 48.7 | 7925 2317 | 0 0 2| O 10 0|51 19} 58 | 290281 | 92 1] 0]
FEB | 62.0 44.2 53.1 | 80 2 3% 15| 0 0 O] 0 0 0 ]34 17])13.18 | 4.0013})10] 10 8 5| 0]}
MAR | 74.0 54.5 64.3 | 8729 4316{ 0 ©0 0] 0 0 0| 9 7| 276 | 1026 [12] 42 1] 0]
APR | 72.2 51.7 62.0 | 8722 3913 0 o0 0| ¢ 0 0103 20} 853 | 2932 | 8| 7 5 4| Of
MAY | 85.3 63.9 73.6 | 9027 5 5| 0 3 0] 0 0 0f 0 2751 376 | 1.8825| 8] 6 2 2] 0O
JUN | 88.8 70.8 79.8 | 9525 60 2| 0O 1% 0| 0 0 0] 0 451 | 3.83M | 1.53M25 | eM] 6 4 1| 1|
JUL | 9.2 7648 8.5| 982 71 6] 0 29 0o} 0 0 0] 0 &15]| 3.46 | 0.87 7| 7] 5 4 0f 0}
AUG | 91.8 72.8 82.3| 9818 6525 0 26 0} 0 0 0] 0 55| 338 | 2.4510| 5] 32 ] 0}
SEP | 90.3 £9.0 79.7| 9 1 6027 | 0 21 0] 0 0 0] 0 44| 299 | 125 4] B] 7 2 1] 0]
ocT | 78.6 57.1 67.9 | 92 1 4028) 0 2 0| 0 o o 8 79| 3.99 | avs 24| 3] 32 2 0]
NOV | 64.6 45.2 54.9| 79 2 2917 6 0 0] 0 3 o0]304 10| 5.24 | 1.6929] 9} 6 4 2| 0]
DEC | 58.5 39.0 48.8 | 7510 2915} 0 0 O] 0 8 0|49 0] 636 | 29% 24| B8} 5 4 2| 0}
ANNUAL | 66.6 | 98 23 | 0 9 2] 0 21 0 |1934 2649 | 63.34M | 4.00M | 95M| 7141 22 | 1
M - indizates that daily observations are missing from the records

E - irdicates that degree day values are estimated
- indicates tnat the data is preliminary and is NOT quality controlled

.is summary is provided by the Southern Regional Climate Center (SRCC) and the Louisiana Office of State Climatology (LOSC).
The SRCC/LOSC is solely responsible for these data.

SOUTHERK REGIONAL CLIMATE CENTER / LOUISIANA OFFICE OF STATE CLIMATOLOGY



Station:

ALEXANCRIA

Monzhly |

Temperatures |

MAX

MIN  AVG |

State:

Monthly
Extremes

HI Dt

Lo

|

LA Index No: 15-00%8-05 MONTHLY CLIMATE SUMMARY: 1592 - 2002
Number of Days | Degree | Monthly] One Day | Number of Days
| Daity Max T | Daily Min T | Days | Prec | Maximum |Rain|with PREC >={PREC]

|msg >=90 <=32|msg <=32 <=0 } HDD CDD | Total | Total Dt |Days| 0.1 0.5 1.0| msg|

PNNN o VN~

(A%
o W

26

ANNUAL

1999 JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP

ocT
[ {e}Y

42.9 54.0 |
47.5 57.9 |
47.9 58.8 |
61.24 71.0M|
66 TM T4 4M|
72.1M BO.3M|
74.7 B3.4 |
75.5 87.3 |
65.5 77.4 |
564.3 67.2 |
45.8 5%9.7 |
37.5 50.4 |

79 22
82 8
8 7
90 29
%0 9
92 6
98 24
105 20
97 1
90 4
83 1
79 5

- W - O o o

ANNUAL

2000 JAN

68.5M|

42.5 52.9 |
44.3 57.0 |
52.7 63.6 |
53.9 64.9 |
&8.0 77.0 |
71.4 B80.5 |
73.5 84.0 |
73.8 85.4 |
66.9 78.8 |
56.0 68.8 |
444 54.6 |
33.3 42.4 |

105

7% 13
82 19
85 29
87 21
92 28
95 24
102 21
108 31
109 1
92 &
a3

74 12

[o- T = I = B = I = |

M - indicates

E - indicates

- indicates

67.5 |

109

0] 6 0 0] 378 3] 946 | 460 T|t0] 95 2] 0]
0of o o 0] 323 0} 6.42 | 1.8 || 9 4 3] 0]
0} 6 4 0253 53] S5.67 | 3.65 8| S| 4 2 2] 0]
0| o o O 67 73| 3.7 | t.0519| & 5 3 1] 0

o] o o 0| © 405] 0.00 | 0.00 D|{ O] 0 0O O} O

0] 60 0o 0| 0 590]| 2.20 | 1.8 6] 3] 21 1] ¢

b| 06 0 0] 0 #492) 1.6 | 110 2] 3y 31 1] 0

D] 6 0 0] 0 47| 1044 | 5.70 7) 8] B & 2} 0]
o] 6 o o] 0 523 | 9.53 | 4.5012| 8} B8 4 3| 0|
9] 0 © 0] 20 197 0.92 | 0.43% 4| 4] 2 0 o0 0]
0| 0 0 D0} 33| 691 | 2.20% | 8] 5 4 3| 0]
0] 0 & 0416 32| 9.2 | 40112 7| 75 2| 0]
0] 0 10 o0 |i601 3248 | 65.60 | 5.70 | 72| 6233 20| 0|
o} 0 8 0]35 21| 9.62 | 46030 8] 6 & 4} 0]
0| 0 2 0]235 4| 102 | 06028} 3| 3 1 0] 0]
¢ o o 0] 19 4] 347 | 15013 | 8] 6 3 1] 0]
0] 1 0 0| 42 230E|] 4.37 | 3.80 4| 3| 2 2 1] o

0] 1 0 0| DOE 300E|] 4.12 | 16531 | 7| 4 3 2] 0

D] 1 0 0] OFE 464E| &53 | 1.2910 | 13| 10 7 1] 0

0] o ©o o] @ 578§ 0.45 | 0.0828| 9| 0 0 0O 0]
0} o o 0} 0 &7] 013 | 0.1 3] 2| 10 0} 0]
o] 0o o D} 3 38 3.33 | 21529 9| 6 1 1} 0]
0] 0 0 0| 67 43| 2.8 | 242 9| 5] 31 1] 0]
6] o 0 o167 1] 091 | 0.820) 2] 2 1 0] 0|
0] 0 8 0| 448 1] 497 | 1.6 5| 8] 7 4 3] 0]
0| 3 18 0 |1507E 2B7BE| 41.78 | 4.60 | 77| so27 14| 0|
0| 0 7 038 1] 133 | 07028 3| 2 2 0] 0]
0] o 5 0] 25 26| 046 | 03827 2| 10 0] 0]
o] ¢ o o] 75| 7.80 | 17711 | 9 87 3| 0

oJ o o 0] 75 84 57 |} 35 3| 5| 53 2] 0

0)J o o o] 0 38 ] 591 | 218 3| 6] 6 3 2| 0]
6| 0 0 0} O 468 2.5 | 0.4615 |14 10 0 0} 0|
0] 0 0 0] 0 5S93) 4.96 | 1.1 9| 9] 9 &6 1] 0|
6| 0 o 0| 0 638)] 091 | 03623 4] 4 0 0| 0]
oy o0 0 O} 5 41| 297 | t.0013] 8} 5 1 1| 0}
o] o 0 0| 4 175| 1.96 | 1.00 8] 2| 22 1] 0]
0] & 1 0345 41 ]12.81 | 245 9}13| 13 ¢ 6| 0]
0} 0 1% 0| 692 0| 3.15 | 1.121% | 7| 6 3 1| 0]
0| 0 27 01911 2911 | 49.82 | 3.55 |8 | 7136 17| 0

that daily observations are missing fram the records

that degree day values are estimated
that the data is pretiminary and is NOT quality contrelled

QS summary is provided by the Southern Regionat Climate Center (SRCC) and the Louisiana Office of State Climatolegy (LOSC).
The SRCC/LOSC is solely responsible for these data.

SOUTHERN REGIONAL CLIMATE CENTER / LOUISIANA QFFICE OF STATE CLIMATOLOGY



Station:

Honthly
Extremes

HI Dt

LO

| Daily Max T | Daily Min T |
|msg »>=90 <=32|msg <=32 <=0

[ndex No: 16-0098-05

MONTRLY CLIMAYE SUMMARY:

| Monthiy]|
| Prez | Maximum
| Totat | Total Dt

Ore Day

1992 - 2002

| Number of Days |
|[Rain|with PREC »>=|PREC|
|[pays| 0.1 0.5 1.0| msg|

I
MAR |
APR |
MAY |
JUN |
Jut |
AUG |
SEP |
ocT |

I
I

LY IR = B B |

25
25

ANNUALZ |

ALEXANCREA
Monthly
Temperatures
MAX  MIN AVG
54.5 35.6 451
66.8 44.9 55.9
63.5 45.7 54.6
80.6 60.9 70.8
85.2 64.8 75.0
B6.5 69.4 7B.0
92.5 74.7 B3.6
91.7 735 B2.6
85.5 66.8 75.2
76.4 52.8 &4.6
73.6 49.2 61.4
64.6 43.7 54.2

£66.8
51.0 40.5 50.8
59.9 37.5 48.7
68.3 47.1 57.7
8.4 60.9 &9.7
B4.1 64.5 T4.3
88.5 70.6 79.6
92.5 73.5 B3.0
9.7 73.4 82.6
88.5 70.5 79.5
76.3 62.3 69.3
65.8 45.1 55.5
60.3 40.3 50.3

66.8

Number of Days | Degree
Days

| oo €DD

o} o 13 0] &0 0
ol o 7 0] 280 30
oc| o 0 o] 7 0
ol 0 0 o 31 212
o} o o 0] o0 318
o| o 0 o] 9 39
o| o 9 0] 0 583
o] o 0 0j 0 553
0| 0 0 0| & 34
0] 0 0 0} 9 92
o] o 0 0|12 25
o| o 3 0] 351 23
0] 0 23 o0 |1816 2577
0] o 9 0 461 27
eo| 0 & 0| 459 0
0] o 5 0| 280 62
0f 0o o0 0] & 190
0 o 0 0} 9 306
0| o0 0 0| 0 442
0] o 0 0| o 562
0| o 6 0] 0 552
0| o 0 0] 0 44
0] 0 0 0] 29 170
o] 0 0 0| 29 13
o] o 5 0| 456 5
0] o 23 0 [2023 2770

M - indicates that daily observations are missing from the records
E - indicates that degree day values are estimated
2 - indicates that the data is pretiminary and is NOT quality controlled

| 6.31 | 2.0019
| 4.10 | 1.96 27
| 10.66 | 2.80 2
| 2.05 | 1.30 24
| 1.96 | 0.87 13
[ 11.17 | 3.25 30
| 1.62 | 1.19 30
| 3.91 | 1.58 20
| 6.76 | 2.02 9
| 5.45 | 2.50 13
| 10.29 | 4.40 29
| 5.58 | 1.65 14
| 69.84 | 4.40

| 2.96 | 1.14 25
b 5.12 | 1.85 &
b 7.19 | 2.28 2
| 3.65 | 1.95 8
| 4.37 | 1.80 30
| 2.83 | 0.86 27
| 4.40 | 1.48 12
| 2.34 | 0.88 16
| 3.31 | 1.90 20
| 16.05 | 4.95 &
| 8.03 | 4.30 4
| 7.97 | 2.08 5
| 68.22 | 4.95

| 91 9 4 2| 0]
| 8] 52 2] 0]
|14 12 8 5] 0]
| 4] 32 1} 0]
| 5] 4 2 of 0]
|16 14 6 3} 0]
| 41 3 1 1} 0]
l10] 8 3 1] 6]
b13) 75 3] 0]
6 63 2] o}
| 5| 5 3 3| @]
| 8] 7 4 2| 0]
|102 | 8343 25| 0 |
' 71 6 2 1] 0|
| 6| &6 3 3| 0]
| 71 75 2] 0
| 21 22 2] 0]
| 5| 5 2 2] 0]}
| st 5 3 o} of
I 9| 6 & 1] 0]
| 91 5 2 ¢ o]
j 8] 4 2 1] 0]
| 17| 1410 5| 0|
I 6] 5 2 2| 0]
| 64 & 5 5| 0]
| 87| 742 26| 0|

.s summary is provided by the Southern Regional Climate Center (SRCC) and the Louisiana Office of State Climatolegy (LOSC).
e SRCC/LOSC is solely responsible for these data.

SOUTHERN REGIONAL CLIMATE CENTER / LOUESIANA OFFICE OF STATE CLIMATOLOGY



NATIONAL CLIMATIC DATA CENTER NORMALS: 1971-2000

mmary provided by: SOUTEZZN REGICNAL CLIMATE CERTER

. TOUISIANA STATE UNIVERSITY
STN NaM= : ALEXANDRIA INTL AP
STN ID : 150098
STN LAT - 31.32
STN LON . —-92.47
ST ELEV . 87 ft
STN OBTIM=Z : 0800

JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC

4.78 5.78 4.94 5.35 4.88 4.23 4.35 4.00 &£.82 5.76 ©6.3%9

Prcp 6.156
{(Sum) 6.16 10.94 16.72 21.66 27.01 31.89 36.12 40.47 44.47 49.29 55.05 61.44
Max T 58.1 62.9 70.2 76.9 84.1 80.1 %2.8 92.9 88.2 79.5 68.9 60.8
Min T 38.0 41.3 £8.9 55.5 64.3 71.1 73.8 173.1 8.1 56.5 47.7 40.5
Zvg T 48.1 52.2 5%.6 66.2 74.2 80.5 83.3 83.0 78.2 68.0 58.3 50.7
BEDD 534 368 197 64 5 0 G 0 G 49 235 456
{Sum) 1274 1642 1839 1903 1508 1908 C 0 0 49 284 740
CDD 3 7 27 100 289 468 568 558 394 142 35 11
(Sum) 3 10 37 137 426 894 1462 2020 2414 2556 2591 2602
ANNUAL Data Tvope Units

ex T 77.1 Mean Maximum Temperature degrees F

T 56.5 Mean Minimum Temperature degrees F

¢ T 56.9 Mean Average Temperature degrees F

rco 61.44 Mean Total Precipitation incnes

HDD 1903 Mean Heatirg Degree Days degrees F

CDD 2602 Mean Cooling Degree Days degrees F

Note: Summation wvalues (Sum) refer to the entries above the sum,
Prcp and CDD sums are calculated from January-December.
EDD sums are calculated from July-June.
- refers to a missing value



-PAN EVAPORATION DATA:

LSU-RED RIVER Res Sta

6.19

Monthly Summary {inches) LOSC/SREC  August 2000
APR MAY JUN JUL AUG SEP oCcT NOV DEC  Annual
6.03E 8.19E 8.33 8.95€ 6.73E 5.68 4.40 2.68 2.74E -
7.24 7.74E 9.08 9.40 B.45E  4.54 4.75 2.07E M -
5.01E 6.34¢ 7.90 7.10E  7.25 5.638 5.28 2.89%9E M -
5.86E 5.83 8.69 e.70 9.07 6.73 4.83 2.63E M -
5.61 6.56 7.81E 8.18 7.20 5.50 J.57E  2.46E  2.85E -
4.06 7.19 7.30 7.54 7.27 6.28 3.66 2.11 1.86E -
4.50 6.17 6.52 7.22 7.55 6.00 4.18 2.88E M -
6.50 7.33 7.57 7.37 6.59 5.61 3.13 2.53E 2.09¢ -
6.23 5£.89 B.74 8.16E B.04 6.20 3.2 2.0 M -
5.85E 6.43 6.11E B.83 7.72E  5.47 3.348  1.86E  1.49E -
6.91 6.24 7.10 7.68E 8.21 5.63 4.99 2.49 M -
5.40 B.37 8.48 8.20E T7.16E 5.50 3.76 3.12 2.00E -
5.97 6.66E 5.97E  6.5BE  6.59 5.23 4.72 3.11E M -
5.09¢ M 8.36E 7.68 7.54 6.24 4.13 2.72E M -
4.61E  5.66E 7.17 8.3 6.55E 5.05 4.72E M 1.79E -
5.45E  5.61 7.05e 8.13 7.38 6.23 4.T6E 2.79E  1.65E 57.54
5.40E  6.45 7.70E  9.74 8.16 &.16 J.74E 2.198 2.14E  60.22
5.91 5.98 7.75 B.48E  7.55 6.66E 3.57E 2.80 1.70E  59.50
5.54 6.55 8.58 8.76 9.04 6.14 4.92 3.45E H -
6.80 2.00 7.18E 7.68E 6.59 5.57E  4.09 2.37E M -
5.08E 6.19 6.82 8.73 7.71 6.12 4. 60E 2.34E 2.22E -
6.35 8.22 11.44 11.26 B.41 7.25E 4.1 1.89 2.12E  T71.47
6.82E T7.73 7.44E  9.20 9.87 6.45 4.74 3.36 3.00E -
5.83E 8.47E 7.61 9.59% 10.28 7.41 4.83 2.48 M -
5.75 6.95 7.79 B.44 7.79 5.97 4,25 2.58 2.13 61.10
24 23 24 264 24 24 24 23 13
7.24 9.00 11.44  11.26 10.28 7.41 5.28 3.45 3.00
4.06 5.61 5.97 6.58 6.55 4.54 3.13 1.86 1.49

Station:
YEAR: JAN FEB
1977: M 3.69E
1978 M M
1979: M [
1980: 1.49E M
1981: M M
1982: M 1.96E
1983: M 2.52E
1984 : M 3.44E
1985: M M
1986: M 3.19E
1987: M 1.85E
1988: M M
1989: 1.43E M
1990: 1.92e  3.07
1991: M 2.13¢
1992: 1.93E  2.47E
1993: 1.90E  2.56E
1994 2.27E  2.4%E
1995: 2.B4LE  3.09E
1996: M 4 82E
1997: M 2.42E
1998: 1.938  3.02E
1999: M 3.40E
2000 3,19  3_.8%E
Mean 2.10 2.9
n e 17

Monthly Extremes --

MAX : 3.19 4.82

MIN: 1.43 1.85

3.40

Annual Average is the sum of the monthly mean values

Includes ESTIMATED daily values in the monthly total
MISSING -- No monthly total is reported if 10 or more daily cbservations are missing
No annual total is reported if any month is coded as missing
No. months with no missing data (includes months with E)



.PAN EVAPCRATION DATA: Monthly Summary (inches} LOSC/SRCC  August 2000

Station: LSU-CALHOUN Res Sta

. YEAR: JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC Annual
1961: M 2.82E 6.03E 6.54E 7.72E M 7.77e 7.03 5.51E  4.30 1.95E  2.16E -
1962: M 3.40e 5.11E 5.43E 8.31E 7.0BE 8.15 8.69 5.58 4.72 2.83E 2.13E. -
1963: 1.598 2.93E  46.30 6.01 8.49 8.85 7.61E 7.88 5.59E 5.28 3.61E M -
19642 M 2.956 4.97E 5.B0E 7.51M 7.T6E  9.45 7.34 5.73  4.36E M 1.96E -
1965: 2.11M  2.64E 3.47E  5.98 6.40 7.48E B.12 7.27E  6.03E 4.35 2.50E 1.87E -
1966: M 2.368 5.03E 5.74 6.83 B.58 8.25E  4.77 5.06 4.54 3.02E  1.77E -
19467 1.68e 2.53E 5.18 5,138 7.27E 7.36 6.66  7.064 5.00 5.84 2.65E 1.72F 5B8.04
1968: M 2.67E &.24E 5.35E 6.26 7.03 7.52 §.54 5.19 4.39 2.80E 2.57E -
1969: 2.23F 3.89E 4.6BE 5.27 6.66 8.13 8.32 8.72 5.9 4.75E  2.B3E M -
1970: M M 3.83E 5.21 7.556  7.16 7.10E  6.91 6.08 3.74E  2.B6E M -
1971: M M 4.75e  6.11E  5.91M  7.83 6.51E  6.51 5.01E  4.20 3.36E  1.71E -
1972: M M 5.27E  5.93 7.01 6.80 7.23 7.33 5.66E 3_82E 2.36E M -
1973: M M 3.63E 4L.52E b6.74 6.70E 7.12 6.77 5.33E  3.95E 2.45E M -
1974: 1.76e 3.30e 4.81E 6.24E 6.06E A.71E 7.77E 6.3 3.76 3.75E 2.553E M -
1975: M 2.44E 3.87E 4.4BE 5.64E bH.77E  7.15E 5.87E 5.35 3.90E M M -
1976: M 4.11E 3.97 5.52 6.09 6.90E T7.19E 7.44 4.57E 3.92E 2.3%E 2.23E -
1977 M 3.33e 5.11 5.78 7.25 9156 7.07e  6.12 5.49 4.07 2.36E M -
1978: M M 4.26 &6.49 7.17 7.68 8.77 8.03E 4.89E 4.56 2.04E 1.91E -
1979: M 4 ,61E 4.T4E  5.63E 6.77E  6.97 6.88 5.98e 5.18 2.97E M -
1980: 1.36E M 3.80E 5.42E 5.28E T7.44E 9.22 9.21E 6.9BE 4.77E  2.26F M -
1981: M 2.45E  4.40E 5.53 5.938 7.03E 7.53 6.82E 5.9 3.79E  2.47 1.95M -
1982: M M 3.97 4.46E 7.00 M B.06E 6.82 6.38 4,038 2.10E
1983: 1.55E 2.52E 4 .96E 4,98 6.4BE  6.09 B.12E 7.67E 5.82 4.63 3.35e M -
1984 : M 3.69E 5.06M 6.23e T.17E  7.32E T7.49E 6.50E 5.87E 3.20F  3.04E 2.16E -

. 1985: M M 4.32E &6.14E 6.78E B.68E 7.79E 7.88 6.41E  3.39E 2.24E  2.05E -
1985: 2.B1E  3.26E &A.15E 6.63E 6.59E 6.03E B.44 7.9BE 5.68E 3.30M 2.31E 1.02E -
1987: M M 4_90E 6.93E 6.19 7.67e  7.75 7.80E 6.14E 5.43 3.29E M -
1988: M M 7.4%E 6.26E B.&3E B.56E 7.51E 7.61 5.76E 4.09E 3.58 2.4BE -
1989: M M M 6.29 7.20E  6.62E &.65E 6.67 5.71 4.60 3.61E M -
1990 M 3,63F 4.12E 5.6B 6.37E  B.43E 8.65 7.67E  6.03 4.53 3.35E M -
1991+ M M 4.85E 4.86E 5.23E 4.48 B8.07E 6.50 5.29E 4.15E M 1.86
1992: M 4.81E 4.54E S.60E 6.53E 7.06E T7.04E 6.02E 5.42 4.91  2.97E M
1993: 2.10E  3.20 4.67E 5.96E 6.93E 6.77E 8.35E 7.29E 6.92E 3.96 2.47E  2.35E 60.97
1994:: M 2.56E 4.20E M 5.94E 7.09e 7.55¢ 7.82E 5.53E M 2.70E  1.89E -
1995: 2.81E 3.05e 4.55E 6.25E 6.12E 7.87E B.41E 7.B4E 6.10E S.14E  3.07E M -
1996: M M 4.98E &6.44E T.4TE  7.11E  T7.87E 6.20E 5.62E 3.66 2.30E M -
1997: M M 4 41E  5.96E 6.54E &6.60 8.14 7.1BE  6.0&4E  4.35E M 1.68E -
1998 M 3.07e  5.51E 5.85E 6.57 9.30E 8.38 7.20E 6.43E 3.80E 3.79E M -
1999 M 3.0 4.81E 6.18E 6.44 7.17e  7.83 8.97 &.03 4.T4E  3.328  2.40E -
2000 2.95E 3.90E 5.43E 5.62E 7.55E 7.09E B.80 9.18E 6.66 4.52E M M -
Mean: 2.08 3.14 4.77 5.73 6.74 7.40 7.81 7.32 5.71 4.35 2.7¢ 2.01 59.85

n: 10 25 38 19 38 38 40 40 40 38 35 19
Monthly Extremes --
MAX : 2.95 4.81 7.41 5.93 8.63 9.30 @.45 g.21 65.98 5.84 3.79 2.60
MIN: 1.36 2.36 3.47 4.46 5.23 6.03 6.51 5.87 3.76 3.20 1.95 1.02

. Annual Average is the sum of the monthly mean values

E : Includes ESTIMATED daily values in the monthly total
MISSING -- No monthly total is reported if 10 or more daily observations are missing
No annual total is reported if any month is coded as missing

n : MNe. months with no missing data (includes months with E)
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LOCAL CLIMATOLOGICAL DATA ¢ ¥
ANNUAL SUMMARY WITH COMPARATIVE DATA A\E':J«
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METEOROLOGICAL DATA FO
m E

TIME ZONE: WBAN: 12397¢

LATTTUDE LON3ITUDE: ZLEVATICN {
30T 327 L4 K a1t rar 494 % GNT: 67 BARD: 70 CENTEAL  {UTC - §)
. 1 ] |
. ELEMENT | cas| .=.=:3—! MeR| A =| pay| JU“l .:r:L.I AGG, SEZP| CCT) ch,l DEC,l VEAR
I T 3 - - 0 1 1
| | MZAN DAILY MAXIMTM I s4.9] s52.2" 72.2) a-:\.?] 85.2| 296l 3.2 1.4 av.ai 75.2 57.9 sa.zl 7.2
| HIGHIEST DAILY MAXIMUM 4 77 g7 85 | s3 ! 94 54 56 | ss 21 | 54 77 | 56
DATE OF OCTURRE | a1 25-] 16| 2o 1'_-| 12—| 22+ o2 i3+ 51 Zo tg | U5 C2
|:L MEAN CATLY MINIWDM 41.z| 38.3 6.3 60.4| 62.3 s3 1] 723 71 3] 71.5l s4.5| 5.3 s9.¢l 57.4
v * L LCOWEST DAILY MINTMIM l 18 24 24 42 47 | 52 70 | &7 | 65 47 3c 5 18
|§ DATE CF OCCURRINCE 9 | 28 . 05 cs| 29 L5 17+ ic-l  za- 17;| 23 | 97 CEN 04
' 5 | AVERASE DRY EZUL 52.6j 50.3 &2.5| 7o.8; 74.5 79.4l az.7| 8.7, 7¢.5 7.5 S57.6 520 7.7
] | | |
|¢|V~AN WET BULS £3.1] a4.1' 55,30 52.7| 67.5 72.4| 75.3; 74.8| 73.5| g7.9l sz2.9' 45 - 82.1
g Imzay oEw poI 44.5 36.z 5-:.'_| €0.8 62.3| §3.4] 73.2| 72.2[ 7I.5 64.5 43.1 a4, 0| 58.3
2 NUMBER CF DAYS WITH: | | | | | | |
_| MAXIMIM 2 23° C 6 | & 0 o312 I3 20 | 26 i 24 3 0 o £
| 1 maxzom < a3zt | g | 3 Voo | ¢ | o o | a g c 9 | e | 9 c
MINIMUM € 22° s 7 i j 2 0 v o | ] b [ 1 4 25
|_| MIKIMIM < 9 | | 5 ) o j ¢ c I B 9 | G | 2 | 0
v 1
!&;_| HEATING DEGREF DAVS 476 | 208 | 225 | 28 8 2 ol g o 3 | 255 | is6 I 1753
| = | COOLING CZGRZE DAYS . 29 | 2, 94 zo4| 322 | 433 | 524 | 526 | 445 | 233 25 2| 25353
H : |
a ]
! | MERN i2ERCENT: | 75 | s3 | =2 | 75 T2 [ a1 79 2 ar ! o7al g7 76 |
| i  HOUR co LsT a6 72 | €1 | 8z ' 87 gs 83 51 sz | ee | @7 | 86 9
Z| HOUR 06 LST 7 | e a2 | 91 53 9z as 4 94 s¢ 90 as ac
ECUR 12 L8T 64 49 55 1 &1 | 52 53 62 6C | 55 | 6 | 62 | 52 6
| | HOUR 1& LST | €5] 50 | 5a_| §3 | 60 65 73 il 75 ei| el 72 68
i . |
LU‘\ ERCENT POSSISLE SCNSHINE | ! | [ I | |
L 1
| o| SoMseR cF savs wrms: ! | | | | 1
3 HEAVY FOG{VISAY < 1/4 MI; 3 g 2 4 o z - 0 2 2 5 | 1 23
L THUNDERSTORMS | c | 1] 3| 2 5 13 14 13 | 4 3 3 3 €4
| I
| SUMRISE-SUNSET: [OKTAS] | | | | | I | |
CEILOMETER (£ 12,000 ET ! . | | | |
a ATELLITE (> 12,000 FT.} | | |
] vr\r*" HT~-MIDNIGET: (OKTAS) | : . | |
. 51 CEIieMETER (€ 1z,000 FT.)I | ; | | I | !
6| SATELLITE (> :2,00¢ F7.) | | | |
; 5 s nEe s | |
5 | NUMBER OF DAYS WITE: . I | ' | ! ' .
CZEAR i | |
.: PARTLY CLOTOY ; | | | ‘ |
CLOUTY | | [ | . | | % | ]
| ] : '
w | MZAYM STATICN DRESS. (IN. |3-3.cs 3:.13) 2c. -:'_-zs_sslzs.% 25.85 z9.56) 25.52 25,82 25.5C 3¢.0¢|30.02 29.9
= | vEAN SZA-LaVEL PRESS. (I¥.)130.22130.20|3c.08l 30,06l 20, 02| 29.97] 25 04| 30 80 29.89 29.36|30.11| 20 10 30.C5
| |
RESTLTANT SDEED (MBE) | 1.7 1.4| 3 2| 2.3 s 1.5| c.e] .1 1_6| ;_sl G.5| 0.3 1.0
2ES. DIR, {TZNZ GF LCESS. ) 15 ¢s . .3 19 15 . 12| 22 a5 03 1: 1 17 13
| MEAN SEZEC (MPH) | 6.5 6. s.s| €7l 7.2 -.U| 3.8 4.4 5.6/ 5% s.5| £.6 €.0
FREVAIL.DIR. { CF D2GS.) i3 33 18 19 20 | ] 07 c7 07 15 kT 19 99
MAXIMUM 2-MINUTE WIND: | | I | !
| SPETD (MEE | 39 20 | 35 2z 32 30 29 | ac 23 a7 28 | €0 €0
8| DIR. (TENS oF DEGE.) 23 18 2€ e | 27 19 a7 15 21 | 15 2% ;29 25
| 31 5atE oF occemrENCE | 24 19 | 3z 28 . 17 z@ 22 | i6 20 c2 0 3 DEC 31
T | MAXIMUM S-SECOND WIND: I | ;
| =L (M2 37 15 | a4 28 k] 37 37 | 40 40 47| .35 | 73 78
. . {TINS OF DEGS.} 23 | 12 25 12 26 23 cs 17 z1 1€ z1 ! 28 28
| | DATE OF QCCURRENCE 241 19 | 21 ca 7, 27 | 2z | 1E 20 | c3 0, 31 DEC 2:
I I ] . 0
i & | WATER ECUTVALENT: l | | | [ | .
& . TOTAL (IK.) | 4.25| '_-.44= 3.413 4,64 1.83] 2.94 3.38| 4.563 6.25 3,330 3.76] 7.1% 59.98
£ | GREATEST Z4-35UR (IN.) z.zzl 0.837 3.46 4.28 :.81 .15 c.92 z.03: 3.07 2.81 1.46) 2.13 4.28
-~ | DATE OF OCCIRRENCE |cs 26 az 08 i7 25-26 | 28 |12 | 25-26 | oz-¢3 | 0405 | ci-ci | APR 08
5| NUMZER OF DAYS WITE: . - |
§| PRECIPITATION 2 G.01 1! 5 | a 3 6 4 5 s | g1 17 10 11 125
E ' PRECIPITATION 2 2.1C | 7 4 6 2 4 7 7 5 ' 12 3! 3 9 21
ECIFITATION 2 1, 1 ¢ 3 . ol C 2 2[ 1 4 20
| PRECIFITATION 00 ) |i 3 i | ‘ l | 5| | 4 .i
: BNCW, ICE PELLETS,KRIL: | | ) ! | i | ! |
2| TeTaL (ow.) . i | | ’ | I
2 GRIATEST Z4-ECTR (IX.) | | | | i
| DATE OF CCCURRENCE ! | | i | | |
& |MAXIMGM SNCW DEPTE (2N.) | | , | | l l :
| , DaTZ OF CCCURRENCE | | | | i | |
|| MUMEER OF BAYS WITH: | | ' | | | ‘
SNOWFALL 2 -.3 I | | ! . | | |
I | i | I

(8

puszlished by: NCDC Asheville, NC




NORMALS, MzZANS, AND EXTREMES
ol La (BTR)}
LATITUSE: LONGZITUCE: b TIMZ ZGNE W3AN: 138570
357 32/ 14" N s.° 0B’ as* W GRNT: 7 BARG: 7 CENTRAL  (J7C + £) :
T - v
.| ZLEMEKT |por' gaw! rus| war A?.\I MAY | W . UL | AL3 | SEP .' t:,C'?,I 2:01'! JEC | vzaz |
| 'NGRMAZL DAILY MAaXTwum ‘3¢ sc.c| §3.3% 7i.0[ 77.3] 32.0 29.2] sc.7| 20.5; 87.4| ?s.?| 70.1| 2.8 77.2
|_ IIY MAXTMUM | $8 60.8° 4.5 71.57 7s5.9] £3.31; S2.1° 91.5) S1.32) £7.5, 79.5 70.5 £3.£| 77.9
| ! ¥ MRXIMOM 51 B+ B5 91| 52 o3 ics| x| 135| 104 34| 87 85 153
: "YZAR OF GCOLRRENCE : ‘J 2CC2| 1985 1563’ 1287 1283| 1534l 1583 2002 2c20l 1585| 1285| 1032 avg z0c:
X |MEAN OF EXTREME 5 '.-'7.'_| 75.2| 82.8, €7.4l 32.2 35.5; 95.2| 5¢.5| 32.9| 89.2] 83.4 75.2| &7.8
o |SORMAL DAILY MI 39 40.2; 43.1| 42.6| 55.8 64.1] 75.2| 72.7| 71.9| £7.5| s& .4 -‘.7.s| 42.1; E55.8
. & |¥EAR Daziy MIxns 18 <c.3| 43,4 405 57.4) s1.6° 70.5! 73,5 72.4 63.4' 57.1) 4705 425] 5702 |
2 |LOWEST 2aI2¥ MINIMDM 5 3 5| 2gf 220 44 32 53| 52 43| 3¢,z 8 8
5. YERR OF OCCURRENCS | Z3285  -356| 1380| 15287 2554| 98| 1357l 2522 1367] 1953| 1575| 1989| DEC 1583
5 |MEAN OF EXTREME MINS. 54 23.3| 26.6, 32.4| 41.6[ 52.2 s2.1] 68.5, 66.3, 55.3 41.6 30.9l 24.3| 43.8
S [NCRMaL DRY BULE ag) 49.8 33.1| £1.3| sa.4 75.3| sc.s| az.3] s1.9] 7€.1| 65.5| €c.tj s2.5] €7.7
|ca MEAN LRY BULE | 4 52.0. 54.3) 60.€| 58.6[ 74.9 8s.s| 82.1| 82.8" 77.2; €8.3] 53.1f s3.2;  s7.¢
B MEAN WET 3ITE | 51 46.7| 42.3 54.4. 61.5 £7.9 73.0| 74.9 74.5| 70.8] 61.8, 54.0 4a.7| €1.4
MEAN SEW POINT 51| 42.c| 42.8| 45.2( 57.% 64.3[ 65.9| 72.4| 72.0| s£.2| 57.7 49.5| 42.9) §7.%
KORMAL NG. DAYS WoTH: | : ! , ' |
MAXIMOM 2 90° 3j .9 o0.0f 9.4 5.5 1a.5| 23.4| z1.7| 22.8| 2.¢| 2.5] ©.0; B3.0
MAXIMGY < 32° | 3 0.2l s.ob c.g) 2.0 0.9l o.el 0.0 c.o| c.o| 6.0 o.2| 0.4
MINIMUM € 227 '3 2.3 5.1, L.1; - 9.00 2.6, 0.9 ©€.9, C.0, 9.¢ 1.6] &.4] 23.5
MINIMOM £ 07 3% 5.6 o.c c.9| o.C c.-:)| 0.0 o.cl o0l c.o| oo 0.u| o.cC 0.0 |
]
U INORMAL, HEATING DES. DAYS | 30 457] 326° 185, 57 4 0| 2 0 2| as) zizl 2339] 1885 |
= NCRMAL CCOLING DEG. CAYS 3 1_1| 15 55| 118 298 457| s24] 523 383! :s7]  asl 22| zsze |
1
NORMAL (FZRCINT! RN 77 72| 75| s | 7|
EQUR OC LS7 3 81 78 | 75 | az' 84| 85 | &7 | 2E 7] 85| e85, az | i
Z| HOTR 06 L&Y 32] 85 s¢ | s5 | 83| o0 | 81} s1, s2 i sl | & . g2 | 85 ga |
CUR 12 LST 3 64 ss.| 37 55| 356 53| 852 | 62 | 8¢ | 54 I 55 62 | 5
| EOUR I8 IST | 30 65 | 60 | ss | sel 0 sa 65 | 70, 70 ' &5 62| &8 65 |
cr.:?E?CEt.'" POSSIELE SUNSEINE| | | | |
1 . ]
o |MZAN NO. DAYS WITE: | | . | | | 1
3 IHEAVY FOG(VISBYL1,/4 MI) 5a &.37 2.3 2.8 3,9 2.7 1.0] 1.7 1.5| 2.6 3.3 4.2|] 3.3, a4.s |
|'£'I-.'TJTDERSTDPMS s 2.3 2.4 4.3| .0] 6.3 5.5 4.5 12,20 6.5 2.4 2.5 2.2 17
! . ! !
o PMERN : ! - , | ; | ; | : |
5 | STNRISZ-SUNEET (GXTAS) 2 e.4] 6.4 5.5 S.6 4.4 4.8 2.8 3.2| 4.0 4.8 6.4 :
MISNIGHT-MIDNIGHT (CKTAS) | 1| 6.4| 6.4 | .6l 4.3 4.8 4.3 2.a| iz f..o| 5.6, 6.4 |
g [MEAN NC. DAYS WITH: | : | : i | | .
'0| CLEAR 1.| 16.3| 8.5 &.0| 7.0 2.0/ 7.¢ 9.0f10.0| 2.g| 5.3 6.0 z2.6] es.s
&0 PARTLY croooy L 2.5 s.s50 3.el e.0] &.5 17.3| 7.3 e.c¢| z.ol 3.0] 2.8] 2.0 &7.3
CLIUDY Y i4.5{ 15.0f 7.5; 9.00 16.5 10.020 s.al <. , 8.0 7.0[ 5.0
| g MEAK STATICN PRESSURE!IN] 30.08|30.02 29.selzs.s4izs.30!29.92i29.95|29.95!29.93!30.00|30.c4 3¢.c7| 25.38 |
A |MERN SZA-LIVEL SRIS. (I 30.16 32.11|30.C4 26.01'29.95 29.95,20.03/3C. 01 30.00;3C.95;30.12'30.14| 20.05 |
I IM=AN SPEIs (MIE) g.¢l 5.5 9.0| a.s] 7.5] 5.6 s.g| 5.5 6.3 6.5 7.5 a0 7.4
i PREVAIL.DIR{TENS OF DZGS) 12l 25| :el 18| 13 18, z7| &7, g5 a5 12 11| i1
| MAXTMUM 2-MINUTE: | ’ ;
91| SFEED !MEE) 39| s ia 32 ag 35| 37 37 33 37 32 60 50
| DIR. {(TENS ©F D=gs) 24: 7| 2% 23 =23 2 28' ©¥]  2:f 13, z2{ 29 29
;| YEAR OF OCCURRENCE 193s| zagal is9s| 1597 1999 1356 1997 z04o| zoo2 2c-cz| 1597| 200z! DEC zo02
MAXIMUM 5-SECONT: | _ " : i
SEEED {MEH) a7 €1l 45 z9l s3] 48] 47! 48| 41| 47 44 78 78
DIR. T DEGS} ! 230270 29l 23 28| el zs] os| 28] 18] 22| z3 25
YEAR OF QCCURRENCE ; 1952] -258) 199€| 1957 1395 155) 1287| 2004! 2002 2002 1297 2882; 53C 2002
NCRMAL {IN) 30 €.15] 5.20] 5.0 s.ssl 5.3¢| 5.33| 5.95[ 5.3¢ 3.51| -1.':’6| 5.260 53,08
2 |MAXIMIM MONTHLY { 5114.34|24.52:12.753|24,54:14.67|23.28(15 . 95|14 . 451 4.428|13.55/15.94] 23,18
5 AR OF QCCURRE | 1ss8| 1966 1273: >og0| 1599 1569] 1963; 1587 1384 1989 1982 JuN 1523
|E‘|MI\IML‘N MONTHLY (IN] 51 1,3i5: 90.64 :-.54| G.38 €C.25| ¢.12: 2.05; 0.2€ - 3.25| 1,82 T
& TAR OF OCCURRENCE . 1571| 2000, 2355| 1576, 1598l 15%5| -9s2| 1399 . 1978 1567 195€| OCT 1978
A OMAXIMUM IN 24 HOURS (IN) 51| LI 4.72| 6.07,12.18[ 4.86; 9.97| 4.25; 8,31 §.38 7.29 a.25| 12.93
+ {7 YFAR OF GCCURRENCE 2293 1573| 1573 1967 1954| 20027 1869 1sa?| i964| 1305 1982, APR 1957
| % |NCRMAZL NO. DAYS WITHE: : | | |
&| prECIPITATION Z 0.01 34 13.2| 8.7 &.81 7 ?.?| 9.9:-12.2 :2.=_| §.2| 5.3 7.7 9.7 112.1 |
[ BRECIPIIATION 2 1.3 3@ 2.7 o1& z.e| 1.4 .6l oi.2| oz sl o1.3] 1.3 1.5] 18] 157 |
1
! IRCRMAL (IN 29 5.+ o.2| 0.-| 6.z -o.o| 6.7 0.5, 0.0 c.¢|] o0 a.e| o 5.2 |
i - (MAXTMUM MCNTHLY (IN) s 0.6 3.2, T o.g] = o.¢| 0.5 c.o] 0.6f c.ol T T | 3.2,
3| YEAR OF OCCURRENCE 1573 1sp@’ 1593 1285 . 1576: 1385| Fza 1583}
£ |MRXTMIM IN 24 HOURS I} 48 0.5 3.2 T © sl T [ a0l z.o s.o| s.g| c.3| - | T 3.2 |
2| YEAR OF OCCURRENCE | 15?3| 1588| 1353 1285 | | : ! 1376] :939| FIE 1988,
| Z [MAXIMUM SXDW DEPTH (IN) 44 2! 2! o c| 2 0, ¢ o o a| | z 2 |
?| YZaR CF OCCURRENCE 1545, ~988: 127¢! FZE 1988
WCRMAL NG. DAYS WITH: | | i | | | | ‘ |
. SNOWFALL 2 -.0 e c.cl c.1 c-.*-l 3.0| .9 0.0j c.¢ -3.c-| .0 ©.¢0 0.0, 9.9 c.1 !
A - L . . 1 ' . 1
Ty: NCDC Asteville, XC 3

cublighed



EXECI2ITATICN {incres: 2302 BATCN ROUZEZ, L2 (3TR;
: : i ! ! : T
VYIAR | JRE ! FE3 MR 1 ABR | MAY guy SUL ¢ RUG SED | cT | NCV CEZ | RH;‘FJP.LI
1572 4. 41 3.€E4 12.75 13.x0 5.690 - 2.59| 4. 34 4.52| "_3.08! l.93| 7. 42 8.29 73.03 |
1974 5.33 5.685 .55 -5.59| 5.23 .11 5.€3 £.45 2..8: .81 & .55 3.70 56.97 !
1873 7.77 l.a2 4.a9 10.18 ¢ 5.43 5.1z, 2.5¢ _L1_€eg 3.54 2.53| Z_1€ 2.37 55.190
1575 3.72, 4.€7 c.le 9.3¢ 4.92 - 4.S'3| 7.53| Z2.32 1.46 2191 5.9C : S5.8% 49,07
1277 ' 5.80 2.38¢% 4.85 7.0 3.57 .45 5.35 23,21 13.85 3.C=E| 12,35 2.9z 77.75
|
25878 | 5.53 Z.24 ~.E8E 2.92 7 2.35 TF.la 7.54 3.53 -.CcI 4, 1.94 49.22 i
1579 | &8.Z% 1C¢.&83 4.26 —~1l.438 5 ¢.12 8.76 42.54 3.55 2,47 ! 5. z2.32 &5.52
1580 - 4.87 3.56 5.25 _4.34 7 5.25 7.88 1.2z . 7.7a S.EE| 5. 2.25 74.3535
191 i.2¢ 7.927 1.74 1.L5 L 4.70 4 .25 4.46 3.55| .4z L.5L 5.35 43.21 i
_2EZ2 3.25 6.45 2.51 4_50 4 2.8z c.lg 3.53| 2.27 | 2,42 1.05 i5.94 37.2 |
1981 .6.28 4.¢€3 £.3s lZ.7t §.17 | l2.28 2,32 5.39: 4.47 '_.SEI 4.33 3.06 77.63
1584 2.77 5.63 1.22, .78 3.82 3.30| 4.95 3.52| 2.37 14 .48 2.74 3.75 51.43
1385 4.55 5.8t 4.15 1.81 2.72 4.13 8.85| 5.52 5.32 1 1D.08 0.42 4.538 65.38 .
195¢€ 1.E53 3.33 2.7 2,84 8.2:2 €.10] 3.21 5.38 ! 1.8 4 4C'| E.52 6.2 55.70
_EET 1.04 7.37 5.G2 140 £.223 4,48 6.22 . 14,48 0.'?-3| 1.55a 1 3.78 2.8¢% €2.03
.988 3.58 12.45 9.93 4.56 0.55 4 .45 ll..C'2| 9.48 Z 3\':-| 2.88 a1l 76.04
1989 4.02 1.51 4.€4a 2,34 14 .87 22 6.25 5.16 2.351 2.8 *3.55 6.3 83.32
1580 11.47 - 7.32 5.24 2.7 3.6% 7 7.37: 4.35 c.08 2,25 2.12 4.77 | §£5.45%
1961 6.53 7.35 3.21 1 3.18 1G. €3 £l 5.29 10.57 6.3% 4.564 2.78 Z.3% T7.7a
igs2 S.7C 7.3 4.46 °  2.29 2..5 4 €.52 7.64 1.50 .21 8.035 .72 75,25
1323 13.2¢t 2.52 5.z¢ 11.3 2.18 ; :..'_4] %.48 4.2'9. 1.46 Z.48 3,78 3.25. c:i.20
1394 &._65 2.35 3.75 8.75 5.61 6.93 16.32 1 3.05 ! 4.13 5.13 1.24 3.07 6-2.88
1985 7.27 3.58% 18,70 3.55 1¢.32 2.34 2.36 | 5.34| 2.70 3.10 3.16 3.3%9 74.89
1956 €.42 3.27 5.21 5.52 3.4 .94 | 2.52 £.94 £.57 IG.17 2.30 1.81 59.22
1537 6.04 7.538 3.42 2.E51 7.4€ ".'.93| 4.71 4,28 Z..8 2.48 6.0 6.32 68.27
1 H
2355 14.54 | £.83 4.03 5.05 ¢.35, 2.kl 3.586 3.CE. B.54 2.22 1.35 1.58 55.43
~393 5.48 ¢ 1.78 5.1% 0.64 .49 6.57 5.57 c.35 4.C8 7.04 c.87 5.27 45.0€
2020 .78 ; J.64 5.28 ~.E5 1.15 4.75 1.61 z.638 3.24 1.¢7 13.71 Z2.73 313.10
23C1 4.90C 1.82 7.33 0.55 0.8 21.35 3.20 5.77 7.1 5.49 0.55 4.25 §2.32 .
2302 4_26 Z.44 9.43 4.64 l.83 3.54 2.3 i 4.63 5.20 9.130 3.7 7..5, £9.98
2cR- i | !
110 YRS EB_zZ2 | 4 'f'-‘.l 5.07 4.91i 4 ESI 4.77 5.33 5.5 4,29 | 3 3-‘.J' 3.57 Z.Z20 56.Z3
WIAY 13376
ARVERAGE TEMPERATURE ("F) 2002 BATON ROUGE, —A (2TR)
1 I v I
['I'E)‘-\R JEN FES MAR AZR MAY JUN oL Fome) | sz | oCT o+ HOV Z=C ANNUAD I
N i
1573 49.3 51.2 65.2 = 74.1 21.2 4.4 §0.% 75.9 73.Z2 ES.2 2.8 ' 68.7 !
1574 EC. 2 E5.4 B7.% EB.3 76.2 7.8 81.3 50 .4 75.¢& 7.2 58.5 E-I.l| 68.7
1975 55,7 57.1 £Q0.3 66.5 75.4 75.86 8l.4 8l.¢ 74.7 63.C - 55.7 51.G| &7 . €
197& 48.6 55.1 E3.8 £5.4 71.1 77.59 i.1 ac.9 7.9 51.9 £1.4 49.3 65.8
e 4.5 53.1 82.7 £7.5 75.6 1 Bz.%5 23.32 81.3 79.7 65.5| €l.4 £2.7 67.4
. ;
1878 ; az £ 4c .3 57.1 Ea.0 76.8 8.8 83.2 8.7 78.8 «+ €3.C: 83.4 52.2 €6.0
1579 + 42.7 50,2 0.5 56.2 " 7z.1 75.1 ai.k 5.9 76.0 §8.2 34.8 50.D 55.4
1989 52.6 50.3 58.8 66 .2 76.2 B2.0 21.7 82.2 c.2 g4.1 53.9 30.7 66.9
rsal 46.2 52.8 9.3 TZ.C 7..9 EL.7 83.6 BZ2.5 | 76.3 €6 .4 62.2 5.8 67.4 .
1582 5Z.7% 51.8 2.1 €7.9 76.3 82.8 a2.3 82.4 77.0 68.6 50.9 57.9l 58.56
1SEZ 2B8.7 Sl.a° 57.3 £2.€ 72.56 7.0 82.¢0 2.2 75.2 B.0 SE.9 46.5% €5.2
1584 45.4 53.4! E9.9 &8¢ 73.8 78.9 83.3 79.8 5.5 71.5 E7.3 6..3 7.3
19585 43.8 =C.4 4.5 | €8.7 74.C a.2 83.7 82.9 78.5 72.1, 66.3 2d.6 67.4
1986 50.7 7.2 60.5 68.5 75.4 g1.6: az.8 2.2 32.3 €5.1 £€2.8 31.0 1 &B6.5
1987 3.0 55.0 58.7 £5.7 76.9 727 32.4 a2. 2 77.5 64.3 £Q0.5 537.4 7.5
13g3 4% .6 . 51.9 aC.2 GB.G. 73.7 3C.3 82.7 B3.0 72.9 8&.5 63.9 5.0 7. &
198 | zB.7 53.7 63.2 €7.4 76.5 t5.,¢ gz.c 52.5 77.2 87.5 60.5 45.6 6F.9
195G 58.2 5D.€ 63.2 65.1 7.5 92.9 82.2 az.3 79.6 65.5 581.5 6.3 ; 6&8.3
1921 50.5 36.7 63.1 739.39 77.2 8Z.6 £3.5 2z.1 7.8 9.7 SE.7 =7.1 €5.3
1as:z 30.8 58.2 €1.3 87.0C 73.3 80,3 54.0 79.6 73.5 63.5 SE.3 5¢.3 67.9
: - I
1283 54.3 54,4 EE.Q £3.8 71.0 ?9.9| 82.2 gz.e 78.90 67.0 353.9% 0.2 66.5
15894 47.5 53.7 53.9 §6.8 73.3 50.5, 80.3 50.6 75.5 3.0 62.8 £5.58 €7.3
1882 1.3 55.¢ 61.8 [ g8.2 T6.5 78,7 B3.: ' B3.5 7a.9 68.7 | 57.8 3.1 68 .1
1992¢ 51.4 . 54.1 56.8 €4.9 76.6 7.0 | " BL.S EC.0 76.2 &87.7 €0.0 58.2 7.0
1587 51.2 Ez. 02 64,2 E2.4 72.9 7o.G 82.5 1.2 7E.5 EB.0| £3.7 22.8 €6 .7
1
1 ' -
i93E 53.5 . BE2.E 53.4 £5.3 77.£ 63.2 61.4 EC.E - FL.0 0, 82.7 3.5 £9.2
193¢ c5.3! 55,5 £9.3 7l.5 7%.5 50,3 §5.1 76.1 67.6 1 32.0 22.2 66.5
230¢ €a.1 559.9 64.1 63.5 75.3 a9.g | ga.3 1 7.6 s87.s | 5E. 0 45.8 §5.0
2002 47.7 55.2 C£.5 Ta_E 74.3 ';‘E.C'I E2.C 75.9 ; 54.8 £3.1 E5.0 7.3
2G32 £2.5 50.3 63.6 70.E 7& . & 76 .4 El.'?i 73.€ '.?'_-.Si 37.5 Ex.C 687.7
20R= 1 . | |
1106 ':".RSl 52.1 4.1 €..2 i 55 .8 727 a0.4 38..8 I 78.z i 52.9 58.4 5Z.6 67.5
1 1 [
pubkliskted bky: WCBC Astevilla, NC 4 W3AN : 132S7C



' DEC JBEN Fz3 ! MAR I AFR I MAY | JTH TOTRL
1
0 fa ] | bl | L 234 | 17 28t | 7C 2a 9 0 1050
0 o| a 27 1 2315 352 25 259 232| 74 J o] 1458
32 el g 24 48 L8 i1g ! i3 2 c 1545
s a- o 149 464 331 laz 12 0 0 2205
¢ b ] S 287 546 ‘ 2%8 z5 2 s 2115
! 1

197E-T7S a [V 9! 32, e 427 627 4.8 72 - i9 3 z 1370
1979-82' 0 o 0 44 308 453 379 433 228 45 0 0 238
1080-81 0 2 ] 95 239 443 378 243 152 1c 3 0 1552
15§82 -22 C b} 4! 64 132 470 125 355 © 181 3] h] 0 1643
19g2-33 c 0 3 94 184 237 429 375 243 1i4 2 0 1774
1953-54 3 0, ] 1 Z1¢ 571 358 323 185 4€ c Y 2022

L.954-35; 0 c 8 1€ z43 78 548 413 7z 33 z ] lE:
i285-55 0 9 3 21 75 595 533 230 182 25 ! 2 51 14¢€3
158¢-87 0 s 0 a1 t18 432 450 28¢5 201 9o s} 07 1641
1387-88 9! c 0 65 122 264 55% 3176 185 25 1 0 1650
i982-89 a o 0 20 >29 3zc 230 . 3e7 i7c 58 . ] o 1299
19E69~3C 0 g 0 52 177 62€ | 258 L1332 1325 57 C 0 1459
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THE TEMEERATLRE GF 7 SHCWS HCRMAL MAXITWIM AT NO
{E0LIC CURVES) A TF

ACTCAL CAZLY HIGE W TEMPIRATURES ({VERTICAL 3ARS; .

=MAZ,

En DRYS.

RH INDICATES RELATIVE HUMITOZTTY

W/C INCICATES WEATHER AND O3STRICTIONS

S INZITATES SUNSHINE.

PR INDICATES PRESSURE.

CLOUDINESS 2X PAGE 2 IS5 THE 35U OF TEE IJETLQMETER AT
SATELLITE DRTA MOT TO ENCEED TIGHT EICGETHS {TKTAS) .

GENZRAL:

T INZICATES TRACE PRECTIPITATICN, AN AMITNT GREZATER
THAN 22RO BUT LESS THAYN THE LOWZST REPURTA2LD VALTE,

+ THDJICATES THE VBLIE RLEC CCCTRS CN TARLIER DBATES.

BLAKX ENTRIZS IJEINCTE MISSIKG OR UNREPIRTED DATA.

NORMALS ART 30-YEAR AVERAGES (2951 - 195Q).

ASCS INDICATES AT-CMATED SURFAIE OBSERVIRG SYSTEM.

FM INDICATES THE LAST DAY OF THE PREVIOUS MOWTH,

POR (FEZRZ0OD OF RECQRD) SEGINS WITE THE JANGARY DATA
MONTH AND TS TEZ NCOMSESR OF YEARS TUSEC TO COMPUTE
THZ MEAN. INDIVIDTAL MONTHS WITHIN ThRE PCR MARY
BE MISSING.

WHEN THS POR FOR A NDAMAL TS5 LESS THAN 30 YEARS,

*4E NORMAZ IS PROVISIONAL RND IS BARSSD ON THE WNMSER
CF YEARS IKSXCATED. .

G.= CR + INGICATIS T2 VALUEZ OR MIAN-TAYS-WITH
IS SETWEEY 0.0) AND C.SE.
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GINZEAT, CONTINUED: .
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3 - 6 OWTAS, AND CLOGDY INDITATEE 7 TR 2 D
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NGT COMTPUTD.

WIND C

TION.

ZEECTZON IS RIECIRTED

LTAZ.

CW= OF TEE ELEMEKRTS (CEILCMETER OR
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SNCWFAZL DATA COMrRISEZ ALL FCRMS CF -FROZEN

PRECZIFITATICN.

A HZATING (COOLING

INCLOSING HAIL.

IN TEN3 OF DEGREES (2 DIGITSI)
TREUZ NCRTH. ~00% INDICRTES CAIM. *3&"

RESTLTANT WINZ -5 THE VECTOR AVZRAGE OF THE SPEZD AN

TEMPERATURS 15 THE SUOM OF THE MEAN CAZLY MAXIMIM

CEGREE SAY IS THE DZFFERENCE BETWIEN

TEE AVERAGE DALY TTMPERATURE AKD &£5° F.
TEMPSRATURE OF THA= AMRTEKT AZR.

CRY 50.B IS THE

C=W 2CINT IS THE TEMPERATORE TC

ZCH TH=E ATIR MIST BZ

COCLED TO ACHIEVE 00 PERCENT RISLATIVE AUMIDITY.

W=7 57LE I3 THE
AUMIDITY.
CH JJULY 1, 159€,

BY MCST CTHER
DIFFERENIE
IN TNITS FROM
AMOCNT OF SKY

TEMPERATCRE THE ATR WCLLD HAVE IF THE
MGISTURZ COKTENT WAS INCAERS=D TC 0C PIRCENT XELAT

THE NATICHARL WESATZER SERV.CE 2EGAN USIKG
THZ "METAR" SBSERVATISH (ODE THAT WAS ALREADY EMFLOYED

HATIONS OF THET WORLD.
THIS ANNUAL PTELICATION
TERTHS 73 EISHTS{OKTAS)

TOVER.

. TEE MOST NCTICZABLE

WILL B2 TZE CHANGE
FOR RSPORTING THE
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BATON ROUGE,
LOUISENZE {BTR)

Batcsn Rougs, e cty, is located on che The sunmer moxtis are consistent! J:ike warm, buc
east side of t Mississippl River in ke Gt temperatures raraely exceed 100 degrees. This
southeast sectlon of the state, scne 63 i5 berause of the kigh h of the raritime
inland fron the ccast. The area is near che Zirs: tropical air mass, the ects of clgudiness, ang
evident relief =orth of the del:aic ccaszal —he scatterad skcwers and thunderstormtis which are
plains. The NOAA Naticral Weathzer Service ifice a primary featurs c¢f the weatter durine these
is located at Ryan Airpert, some 3 milaes rnorth of months.  Sgzattered showers Zorma Zall in the

e dewntown area, Elevations In Eas:t 3aton Rouce area cn about cne-half of the days 1 June, July,

arish range Zrom near 125 fse:z to more tkan 1¢2 ard August.

faet above sza level.

Zxcept Ior three cy Iour s per mcnth.

The gemeral cf Bater Reouge is humid raizfall =-otals are usuzlly less than C.5
subtropical. but the city is sublect tc Surmer relative humidity exceeds 80 percenc
sign-ficant pclar influenzes  during wirter. about 12 heours per day. Hich thumidicy may be
Preva ng w-ad ZIZlow is  Erem the southerly experienced at any heour, Yut occuxs mainly at
directicn during much of tha yaar, Thi maritine night. Eeadings of iess occur aboat
arr £-om the Gulfs of Mexico helps to temper sunme Lwo Zours per day, ir the af:terncons.
heat, shortea winter. ccid spells, and provides Temperatures in thne usually .mild ardé
abundant moisture and rairnfall. Winds are usually t.easant and in the au thay are generally
rather light. cel tivs foxr cutdocr azzivities.

Ra‘rfall Is heavy and amounts are substzacial in Thunderstorms occur each rorblk, mos:z frequeatly in
all seascns, with an eaxrly auturn: ow in Septiexber Suly and Ragust. Severe local stsrms,  inzlugding
ané October. Almost all izfall Is frem brief 2ailszorms, torrnadses, and local wing -storms, ave
ccavective showers. Occasicrally during winter, mcst fregquent during the spring mwenzhs. Larg
s.ow woving col2 frornts may produce rains lasking camaging rKail wvery rarelv ozzurs and -ormadoes are
for a few days., Extremes of cor tation may unusual, Hurricane canters save occasionally
occur in all seascns. passed very ns=ar 3atcn Rouze.

The winter moaths are normally cr

colé spells, The typica. pat:term is,
withk rair opan the flirs:t dav, ol

skies o©on the second day, 2ad warning cn the thizzs
day. Freezing or sub-freezing tergperatures accur

saveral mes annuaily, XSut Eerperatures near
always rise above Sfreez? e day. The

average da-e SI tke foirs: The gusuomn
is late MNovemzer, and the averaze date of tke last
Zreeze in spring 18 late Febx ., procuzing a
mean [reeze-frae pericd of 272 days. &nnual tozal
snowfall averages cnly a fraction of an inck and
many years pass with no measurabia snow.




STATION LOCATION

BATON ROUCE, LOUISANA
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Jointly by CRA and Army Alr
Forze 5/.5/5£1-5/12/42.
Hazc¢ing Fie>d 4712742 | 2725745 9 -z, 36*32 31°29°| 64 T5AF station esctakl:sned
N . . S/12/4%.
2725745 5726745 Ozknown | 327337 21 087 &B a5 4 4 h] TJ3AT stai_cn ciosed and Heather
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Terminal Building 5/15/5% 13/20/78 | "1G0SfE 39712 9.75%] 64 7 23 L% [HA NA ~8 |18 WA | KA a. Moved 1300° ESE 2/15/53
Ear2ing Field - K az¢ | = €4 et fea |m=e ©. Cormissioned L3CCT ESE cf
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k. GSrourni elevation.
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Price and crdaring ioformatien:
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NCDC Customesr Services;
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* NOTES: For earlier station .history ses pravious edition.
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3-aze Route 954, Buili:=g 1CD, Rocket Cestme, “'-f"' 26713:
 INQUIRIES/COMMENTS CALL: Toll Free {866) 7423322
Visit our Web Site for other weather data:www.ncdc.noaa.gov
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Hurricanes and Tropical Storms in Louisiana
. Tropical Cyclone Strikes By Decade
Decade Hurricanes Tropical Storms Total

1850's 3 1 4
1860's 7 2 9
1870's 6 3 9
1880's 7 3 10
1890's 3 6 9
1900's 2 7 9
1910's 3 2 5
1920's 3 2 5
1920's 2 8 10
1940's 3 9 12
1930's 2 7 9
1960's 4 1 5
1970's 4 3 7
1980's 4 3 9
1990's 3 2 5
2000's TBD TBD TBD

| Totals 56 61 117

ciLAHumcanes



Highest Rainfall Amounts Associated with Past

Hurricanes/Tropical Storms

gL Amount || Location i Dates of the Event |
r

33.71" [ Crowley 8/06-10/1940
31.66" Abbevilie 8/06-10/1940
2065 | Lafavette | 8/06-10/1940
22.30" Logansport | 7/22-26/1933
21.10" Terrytown 9/10-14/1998
19.26" Morgan City 'I 9/15-19/1943
17.78" Galhano 10/27-31/1985
17.71" : Jeanerette 10/2-4/1964
17.60" Gueydan . 8/08/1940
16.70" | Golden Meadow || 9/24-26/1956




Ten Most Deadly Storms to Hit Louisiana

i Fatalities || Dates

2,000 10/1-2/1893
‘ 526 | 6/27/1957
353 5/20/1909
275 9/29/1915
218+ } 8/10-12/1856
110 10/12/1886
81 10/3/1964
51 9/19-20/1947
47 8/11/1860
| 45 ! 8/19-20/1812
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Highest Wind Gusts in Louisiana

Highest Gust -Loecation Date
175 mph Bavou Teche 8/26/1992
160 mph Lower Plaguemines 8/17/1969
160 mph Grand Isle 9/9/1965
150 mph il Rig Offshore SW LA 6/27/1957
135 mpn Franklin 10/3/1964
130 mph New Canal Lighthouse 9/29/1915
125 mph Sulphur 8/6/1918
125 mph New Orleans 9/20/1947
125 mph Slidelt 8/18/1969
120 mph Thibodaux and Napoleonville 8/26/1926
120 mph Abbevilie 9/8/1974

ciLAWmEGusts




Lowest Barometric Pressures Recorded in Louisiana

i
i

'E Pressure | Date E L.ocation |
27.50" !L81’1?/1969 . Garden Island i
:,. 28.00" I(9.-"09..-"1965 | Houma & Grand Isle |I
28.01" 9/29/1915 ENew Orleans Harbor
28.20" 8/11/1856 |! Isle Dernieres
| 28.31" : 8/26/1926 || Houma
28.36" 8/06/1918 || Sulphur
28.40" 10/3/1964 || Franklin
i 28.56" f 8/18/1969 | Slidell !
| 2857 || 91911947 I} New Orleans ||
2865 | 101271893 | |

] Pascagoula, MS




National At:as of the United Siates - Prini Window Page 1 of 2

Hurricanes and Tropical Storms: 1990's
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Projecticn
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MAP KEY
Boundaries
States
Source: U. S. Geological Survey
@ States
Climate

Major Landfalling U.S. Hurrtcanes
Source: NOAA National Hurricane Center/ Tropical Prediction Center

htto://www.nationalatlas. sov/natlas/vrint.efm 5/20/2003



National Atlas of the United States - Print Window

Page | of 2

Hurricanes and Tropical Storms: 1990's
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Source: U. S. Geological Survey
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Major Landfalling U.S. Hurricanes

Source: NOAA National Hurricane Center/ Tropical Prediction Center
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(in miles par hour)

/] 74200
39-73
12- 38

Tropical Cyclones

Source: NOAA National Hurricane Center/ Tropical Prediction Center

http://nationalatlas.gov/natlas/print.cfm?bgoff=F
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National Atlas of the United States - Print Window Page 1 of =
Hurricanes and Tropical Storms: 1980’s
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EcoScience

Resource

Group, L.L.C. . : '
P Evolving to meet tomorrow's challenges

July 7, 2003

Ms. Karen Swallow

U.S. Fish and Wildlife Service
646 Cajundome Blvd.
Lafayette, LA 70506

Dear Ms. Swallow:

Clean Harbors Colfax, LLC, is operating a permitted hazardous waste disposal facility at
Colfax in Grant Parish as shown on the attached vicinity map. Clean Harbors Colfax,
LLC is located at 3763 Highway 471, Colfax, LA at latitude 31° 34’ 05" North and
longitude 92° 43° 21” West. No expansion beyond the immediate area of the existing
facility is anticipated. Clean Harbors Colfax, LLC, is renewing their current Louisiana
Hazardous Waste Permit after more than a quarter of a century of safe operations.

EcoScience Resource Group, LLC, on behalf of Clean Harbors Colfax, LLC, requests
that the Department of Wildlife and Fisheries confirm by letter that the continued
hazardous waste disposal at Colfax will not impact any endangered or threatened species
. or their habitats within 1000 feet of the site. Your reply letter will bé attached to their
' Louisiana Hazardous Waste Part Il Permit Renewal Application which is due August 153,
2003. ' : ' '

I sincerely appreciate your assistance. Please call if you have any questions or require
any further information.

Respectfully,

EcoScience Resource Group, LI.C

J. A. Simmerman
Project Manager

12010 Lakelard Park Blvd Sates 12,117,121 Baten Rouge. Louisiana 70859 Tawphene: 225/755-8844 Fax 225/755—8845
' WAWW.ESIGroUp.com




EcoScience

Resource
Group, L.L.C.

£ volving to meet tomorrow's challenges

July 7, 2003

Ms. Laurel Wyckoff
State of Louisiana
Division of Archaeology
P.O. Box 44247

Baton Rouge, LA 70804

Re:  Historic/Archeological Properties Evaluation
Dear Ms. Wyckoff:

Clean Harbors Colfax, LLC, is operating a permitted hazardous wasté disposal facility at
Colfax in Grant Parish as shown on the attached vicinity map. Clean Harbors Colfax,
LLC is located at 3763 Highway 471, Colfax, LA at latitude 31° 34’ 05” North and
longitude 92° 43’ 21 West. No expansion bevond the immediate area of the existing
facility 1s antlmpated Clean Harbors Colfax, LLC, is renewing their current Louisiana
Hazardous Waste Permit after more than a quarter of a century of safe operations.

. EcoScience Resource Group, LLC, on behalf of Clean Harbors Colfax, LLC, requ'ests
that the State of Louisiana Department of Culture, Recreation, and Tourism confirm by
letter that the continued hazardous waste disposal at Celfax will not affect or impact any
recognized historic or archeologically significant areas w ithin 1000 feet of the site. Your
reply letter will be attached to their-Louisiana Hazardous Waste Part I1 PCI'ITllt Reneu al
Application which is due Augus_t 15, 2003.

[ sincerely appreciate. your assistance. Please call if you have any questions or require
_any further information. '

Respectifully,
EcoScience Resource Group, LLC

IS ERISIS

J. A. Simmerman
Project Manager

{2010 Laceland Park Blvd. Svites 113017, 121 Bater Rouge, Lowsiana 7080G Te.eshene: 225/755-8844 Fax 225/755-8845
WWW.ESIGroLP.Com




EcoScience

Resource

Group, LL.C. . :
roup, == Cvolving to meet tomorrow's challenges

July 7, 2003

Ms. Laurel Wyckoff

State of Louisiana

Department of Culture, Recreation, and Tourism
P.O. Box 44247

Baton Rouge, LA 70804

Re:  Recreational Area Evaluation

Dear Ms. Wyckoff:

Clean Harbors Colfax, LLC, is operating a permitted hazardous waste disposal facility at
Colfax in Grant Parish as shown on the attached vicinity map. Cleard Harbors Colfax,
LLC is located at 3763 Highway 471, Colfax, LA at latitude 31° 34’ 05” North and
longitude 92° 43° 21” West. No expansion beyond the immediate area of the existing
facility is anticipated. Clean Harbors Colfax, LLC, is renewing their current Louisiana
Hazardous Waste Permit after more than a quarter of a century of safe operations.

. EcoScience Resource Group, LLC, on behalf of Clean Harbors Colfax, LLC, requests
that the State of Louisiana Department of Culture, Recreation, and Tourism confirm by
letter that the continued hazardous waste disposal at Colfax will not affect or impact any
recognized recreational or culturally significant areas within 1000 feet of the site. Your
reply letter will be attached to their Louisiana Hazardous Waste Part Il Permit Renewal
Application which is due August 15, 2003. '

I sincerely appreciate your assistance. Please call if you have any questions or require
any further information.

Respectfully,
EcoScience Resource Group, LLC

}éA. Simmerman o
Project Manager

120G Lakelard Pare Blvd. Sutes 12,.17.12] Baton Lsuge. Louisiana 70809 Telephene: 225/755-8644 Fax 225/755-8845

WWAW EEraroup.com




"“"\'

- ™ — T -
T oae—= 1000 Feet Radins
:\,h—\ 3 7
Iy AN L

¢
L
( oy 3

A

'{/

AN VTN A
" —.Clean Harbors Colfax, LLC
; N31°34 ' 05"
H92043'21"

~

S N\

e

Seale 1 : 19,200

1" = 1600 ft

2002 DeLorme. 3DT

wiwan delorme.com



Evolving to meet tomorrow's challenges

July 7, 2003

Ms. Laurel Wyckoff
State of Louisiana
Division of Archaeology
P.O. Box 44247

Baton Rouge, LA 70804

Re:  Historic/Archeological Properties Evaluation

Dear Ms. Wyckoff:

I Cw—. ..
s e ot .

Pie ot T .
TS QST Seierminget

Clean Harbors Colfax, LLC, is operating a permitted hazardous waste disposal facility at
Colfax in Grant Parish as shown on the attached vicinity map. Clean Harbors Colfax,
LLC is located at 3763 Highway 471, Colfax, LA at latitude 31° 34° 05” North and
longitude 92° 43° 21 West. No expansion beyond the immediate area of the existing
facility is anticipated. Clean Harbors Colfax, LLC, is renewing their current [_ouisiana
Hazardous Waste Permit after more than a quarter of a century of safe operations.

EcoScience Resource Group, LLC, on behalf of Clean Harbors Colfax, LLC, requests
that the State of Louisiana Department of Culture, Recreation, and Tourism confirm by

letter that the continued hazardous waste disposal at Colfax will not affect or impact any
recognized historic or archeologically significant areas within 1000 feet of the site. Your
reply letter will be attached to their Louisiana Hazardous Waste Part II Permit Renewal

Application which is due August 15, 2003.

I sincerely appreciate your assistance. Please call if you have any questions or require

any further information.

Respectfuily,
EcoScience Resource Group, LLC

J. A. Simmerman
Project Manager

12210 Lakeaand Park Buve. Suites 13 117, 12! Baton Ksuge. Lodisara 75669
WWW.ESIEIOUD Cam

Telephore 22577558844 fax 225/75%-8845
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Cvolving to meet tomorrow's challenges

July 7, 2003 ——

Ms. Karen Swallow

U.S. Fish and Wildlife Service
646 Cajundome Blvd.
Lafayette, LA 70506

Dear Ms. Swallow:

Clean Harbors Colfax, LLC, is operating a permitted hazardous waste disposal facility at
Colfax in Grant Parish as shown on the attached vicinity map. Clean Harbors Colfax,
LLC is located at 3763 Highway 471, Colfax, LA at latitude 31° 34’ 05” North and
longitude 92° 43° 21" West. No expansion beyond the immediate.area_of the existing
facility is anticipated. Clean Harbors Colfax, LLC, is renewing their current Louisiana
Hazardous Waste Permit after more than a quarter of a century of safe operations.

EcoScience Resource Group, LLC, on behalf of Clean Harbors Colfax, LLC, requests
that the Department of Wildlife and Fisheries confirm by letter that the continued
hazardous waste disposal at Colfax will not impact any endangered or threatened species
or their habitats within 1000 feet of the site. Your reply letter will be attached to their
Louisiana Hazardous Waste Part Il Permit Renewal Application which is due August 15,
2003.

[ sincerely appreciate your assistance. Please call if you have any questions or require
any further information.

Respectfully,
EcoScience Resource Group, LLC

J. A. Simmerman
Project Manager

THE PROPOSED ACTIVITIES WOULD NOT
SIGNIFICANTLY AFFECT LISTED OR
PROPOSED THREATENED OR ENDANGERED

ENDANGERED SPECIES COORDINATOR
U.S. FISH & WILDLIFE SERVICE

DATE: Q'g‘%j%! 20D 2

12010 Lake'ard Park Blvd. Suites 113,117 121 Batern Rouge, Lovisiana 70809
WWW &S graup com

Telephore: 225/755-8844 Fax 225/755-8845



APPENDIX Q

CERTIFICATE OF GOOD STANDING



SECRETARY OF STATHK
s ngeh/?# G)f Hlate, c/ the Hate of Kovwdscana, F de Ae/zeéy g«n—f&)fy that
CLEAN HARBORS COLFAX, LLC

A DELAWART limiteg liabiiity company domiciled at DOVER,

Filed charcer and qualified to do business in this State on
July 11, 2002,

Iy

the company has paid all fees due the Secretary of State,
and so far as the Cffice of the Secretary of State is
goncerned, 1s in geced standing and is authorized to do
business in this State.

I furthker cerciiy that the records of this CfZIice indicate

I further certifiy that this certificate is not intended to
reflect tie financial condition cf this company since this
information is not available from the records of this
Oifice.

Fn fed&'mony wﬁeie(a/i F have hereantc sel
ﬂ@réam{andcmwa{ﬂ%c%m(qfﬂ@:éﬁam
&:éz@ﬂ&&fal&k-%%yqu%ﬁwzg%qumg

13, 2G03

CERT.FICATE 55102 5 (= 2-66;
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MISCELLANEOUS DATA AND FORMS



SAMPLE LOUISIANA HAZARDOUS WASTE MANIFEST



BEST COPY



P OFILLLY 1IN LUUIDIANA UALL THL LOUISIANA HAZMAT UNIT AT 225/925-6595 (DAY OH NIGHT)

STATE OF LOUISIANA
DEPARTMENT OF ENVIRONVMENTAL QUALITY
ENVIRONMEINTAL ASSISTANCE DIVISION
PO. 80X 32135
BATON ROUGE, LOISIANA 70884-2:35

L2a8E PRINT SR TYPE  (Form zes.gned for _se on ehie (12-o1ich) wypewrie )

Sorm Arroved. GMB No. 2050-J03¢. Expires 3-33-99

i Generawor's JS =FA D ho.

UNIFORM HAZARDOUS
WASTE MANIFEST [ O O O I

Yanies:
Dosumen: No

2. Page " inlermatior in ke shagea areas
[ of is not recuired 2y Federal law.

3. Generalor's Name and Manrg Aadress

4 Generalar's Phone { ]

50 Dzzument Mumogs-

5. US EPA ID Number

lljiil!lll

5. Transooner 1 Compary Name

<Cr at.ate Trar'sp

.'EI"ISDOI"‘E'S -‘"'\C"Ie

[

US EPA ID Number

I A I

7. Transporter 2 Scmpany Nare

E Statﬂ Tangg

*F Tra-lsponer's Phu

| |

9. Cesigratea Facr ty Name anz Site Adcress US ZFA IC Number

. GE S:ate’Fa'f'Iry 51 ‘_')

Y - 15. 14 LT R :
11 US DOT Descrigtior { Inc luding Proper Shioping Neme, Hazard Ciass, anc iD Number) 12. Centaire's Jotal Urit an L .
Ne Type Quanliy wivol|” ~ WasteNo -

a.

DNO=HPIMZMMOD
o

C.
c.
J- adtlzighal Gescriprons-for Mzlerals Listed Acove - C T T e ST
i5. Sgecial Handirg lnsl uctions and Addiicnai Inlormation
16, GENERATOR’S CERTIFICATION: . ne-ecy ceciae ha! 1ie sorierls ¢ ths corgignment are luy ard acsiralely descicec above by picee” sn.0p 3 1ame ana ars cassHies, pashec, narkec, ard lateles, ana are
1 all reszacts 1 propar condiien fo° ransDCK by Figh#ay B3Ce T rg 15 a0F. Ca0 8 iTeneIcna anc navsral goremmert reg. alsns
Hla=na largs aarth; Gana-ats: 1 certy Fal | have a 205737 i place I raduce -a volume and taxicity wasis genera’ed ' e Segee nawe ce'emined ‘c 28 eccroTcaly Fractcacis and tha: have 58 scied Ure cracicak.e
Tancd ¢! eammenl, Biciage, or £ 52053, CLrerhy ava.able T ma s mza e cesect arc 'uiu'a Mzl i kuman health and e eavrorTen C=, I aT 2 smal cua: iy generazar, | kave macd a gooc la efort 1 miniTize
Ty wasls generaten ana se ec: he best wasta Malagemen: me:ea -hat s availac e 19 me ana that | zan afar=.
Printed Typec Name Sagnaiure Month Day Yedr
E 17. Transporter 1 Acknowledgemient of Seceipt of Mzterials
ﬁ Prinied/Typed Na~—e Signalure Monih Day Year
B L1 T11
S 18. Trangooner 2 Ackrowledgemen: of Receisi ¢f Maieria.s
T Frinted/Tyoecd hame S5gnawre Month Day Year
E
R [
19. Discrepercy Indicakon Space
F
A
[
1
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Subpart K—Storage

§ 55.201 General,

{a) Section 842()) of the Act and § 55.29 of this
part require that the storage of explosive materials
by any person must be in accordance with the
regulations in this part. Further, section 846 of this
Act authorizes regulations to prevent the recurrence
of accidental explosions in  which explosive
materials were involved. The storage standards
prescribed by this subpart confer no right or
privileges to store explosive materials in a manner
contrary to State or local law.

(b} The Director may authorize alternate
construction for explosives storage magazines
when it is shown that the alternate magazine
construction is substantially equivalent to the
standards of safety and security contained in this
subpart. Any altemate explosive magazine
construction approved by the Director prior to
August 9, 1982, will continue as approved unless
notified in writing by the Director. Any person
intencing to use alternate magazine construclion
shall submit a letter application to the regional
director (compliance) for transmittal to the Direclor,
specifically describing the proposed magazine.
Explosive materials may not be stored in alternate
magazines before the applicant has been notified
that the application has been approved.

{c) A licensee or permiltee who intends 1o make
changes in his magazines, or who intends lo
construct or acquire additional magazines, shall
comply with § 55.63.

{d) The regulations set forth in §§ 55.221 through
55.224 pertain to the storage of display fireworks,
pyrotechnic compositions, and explosive materials
used in assembling fireworks and articles
pyrotechnic.

{e} The provisions of § 55.202(a) classifying flash
powder and bulk salutes as high explosives are
mandatory after March 7, 1990:

Provided, that those persons who hold licenses
or permits under this part on that date shall, with
respect lo the premises covered by such licenses or
permits, comply with the high explosives storage
requirements for flash powder and bulk salutes by
March 7, 1991.

() Any person who stores explosive materials
shall notify the authority having jurisdiction for fire
safety in the lacality in which the explosive malerials
are being stored of the type, magazine capacity,
and location of each site where such explosive
materials are stored. Such notification shall be

made orally before the end of the day on which
storage of the explosive materials commenced and
in writing within 48 hours from the time such slorage

commenced.

[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981, as amended by
T.D. ATF-293, 55 FR 3722, Feb. 5, 1990; T.D. ATF-400,
63 FR 44999, 45003, Aug. 24, 1998]

§ 55.202 Classes of explosive materials.

For purposes of this part, there are three classes
of explosive materials. These classes, together with
the description of explosive materials comprising
each class, are as follows:

{a) High explosives. Explosive matenials which
can be caused to detonate by means of a blasting
cap when unconfined, (for example, dynamite, flash
powders, and bulk saluies}). See also § 55.201(e).

(b} Low explosives. Explosive malerials which
can be caused to deftagrate when confined (for
example. black powder, safety fuses, igniters, igniter
cords, fuse Ilighters, and ‘display fireworks"
classified as UN0333, UNO334, or UNO335 by the
U.S. Depariment of Transportation regulations at 49
CFR 172.101, excepl for bulk saluies).

(c) Blasting agents. (For example, ammonium
nitrate-fuel oil and certain water-gels (see alsoc §
55.11).

[F.D. ATF-87. 46 FR 40384, Aug. 7, 1981, as amended by
T.D. ATF-293, 55 FR 3722, Feb. 5, 1990 T.D. ATF-400,
63 FR 44999, 45003, Aug. 24. 1998]

§ 55.203 Types of magazines.

For purposes of this par, there are five types of
magazines. These types, together with the classes
of explosive materials, as defined in § 55.202, which
will be stored in them, are as follows:

{a) Type 1 magazines. Permanent magazines
for the storage of high explosives, subject to the
imitations prescribed by §§ 55.206 and 55.213.
Other classes of explosive materials may also be
stored in type 1 magazines.

{b) Type 2 magazines. Mohile and portable
indoor and outdoor magazines for the storage of
high explosives, subject to the limitations prescribed
by §§ 55.206, 55.208(b), and 55.213. Other classes
of explosive materials may also be slored in type 2
magazines.

{c) Type 3 magazines. Portable outdoor
magazines for the temporary storage of high
explosives while attended (for example, a "day-
box™), subject to the limitations prescribed by §§



55206 and 55.213. Other classes of explosives
materials may also be stored in type 3 magazines.

{d) Type 4 magazines. Magazines for the
storage of low explosives, subject to the limitations
prescribed by §§ 55.206(b), 55.210(b), and 55.213.
Blasling agents may be stored in type 4 magazines,
subject to the limitations prescribed by §§ 55.206(c),
55.211(b), and 55.213. Detonators that wil not
mass detonate may also be stored in type 4
magazines, subject to the limitations prescribed by
§§ 55.206(a), 55.210(b), and 55.213.

(e) Type 5 magazines. Magazines for the
storage of blasting agents, subject o the limitations

prescribed by §§ 55.206(c), 55.211(b), and 55.213.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981]

§ 55.204 Inspection of magazines.

Any person storing explosive materials shall
inspect his magazines at least every seven days.
This inspection need nat be an inventory, but must
be sufficient to determine whether there has been
unauthorized entry or attempted entry into the
magazines, or unauthorized removal of the contents

of the magazines.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981]

§ 55.205 Movement of explosive materials.

All explosive materials must be kept in locked
magazines meeting the standards in this subpart
unless they are:

(a) In the process of manufacture;

(b) Being physically handled in the operating
process of a licensee or user;

(c) Being used; or

(d) Being transported to a place of storage or
use by a licensee or permittee or by a person who
has lawfully acquired explosive materials under §

55.106.
[T.D.ATF-87, 46 FR 40384, Aug. 7, 1981)

§ 55.206 Location of magazines.

(a) Outdoor magazines in which high explosives
are stored must be located no closer to inhabited
buildings, passenger railways, pubiic highways, or
other magazines in which high explosives are
stored, than the minimum distances specified in the
table of distances for storage of explosive materals
in § 55.218.

{b} Qutdoor magazines in which low explosives
are stored must be localed no closer to inhibited
buildings, passenger railways. public highways, or
other magazines in which explosive materials are
stored, than the minimum distances specified in the
table of distances for storage of low explosives in §
55.219, except that the table of distances in §
55.224 shall apply to the storage of display
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firaworks. The cistances shown in § 55.219 may not
be reduced by the presence of barricaces.

{ci1) OCutdoor magazines in which blasling
agents in quantiies of more than 50 pounds are
stored must be located no closer to inhabited
buildings, passenger railways, or public highways
than the minimum distances specifiec in the table of
distances for storage of explosive materials in §
55.218.

(2) Ammonium nitrate and magazines in which
blasting agents are stored must be located no
closer to magazines in which high explosives or
other blasting agents are stored than the minimum
distances specified in the table of distances for the
separation of ammonium nitrate and blasting agents
in § 55.220. However, the minimum distances for
magazines in which explosives and blasting agenis
are stored from inhabited buildings, etc., may not be
less than the distances specified in the table of
distances for storage of explosives materials in §

55.218.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981, as amended by

"T.D. ATF-293, 55 FR 3722, Feb. 5, 1930; T.D. ATF-400.

63 FR 44999, 45003, Aug. 24, 1998]

§ 55.207 Construction of type 1 magazines.

A type 1 magazine is a permanent structure: a
building, an igloo or "Army-type structure”, a tunnel,
or a dugout. It is to be bullet-resistant, fire-resistant,
wealher-resisiant, theft-resistant, and ventilated.

{a) Buildings. All building type magazines are 1o
he constructed of masonry, wood. metal. or a
combination of these materials, and have no
openings except for entrances and ventitation. The
ground around building magazines must slope
away for drainage or other adequate crainage
provided.

(1) Masonry wall construction. Masonry wall
construction is to consist of brick, concrete, lile,
cernent block, or cinder block and be net less than &
inches in thickness. Hollow masonry units used in
consiruction must have all hollow spaces filled with
well-tamped, coarse, dry sand or weak concrete (at
least a mixture of one part cement and eight parts of
sand with enough water lo dampen the mixture
while tamping in place). Interior walls are to be
constructed of, or covered with, a nonsparking
material.

(2) Fabricated metal wall construction. Metal
wall construction is to consist of sectional sheets of
sleel or aluminum not less than number 14-gauge,
securely fastened to a metal framework. Metal wall
construction is either lined inside with brick, solid
cement blocks, hardwood not less than four inches
thick, or will have at least a six inch sand fill between
interior and exterior walls. Interior walls are to be



constructed of, or covered with, a nonsparking
material.

{3} Wood frame wall construction. The
exterior of outer wood walls is to be covered with
iron or aluminum not less than number 26-gauge.
An inner wall of, or covered with nonsparking
material will be constructed so as 1o provide a space
of not less than six inches between the outer and
inner walls. The space is to be filled with coarse, dry
sand or weak concrete.

(4) Floors. Floors are to be constructed of, or
covered with, a nonsparking material and shall be
strong enough lo bear the weight of the maximum
quanlity to be stored. Use of pallets covered with a
nonsparking material is considered equivalent to a
floor constructed of or covered with a nonsparking
material.

{5) Foundatiens. Foundations are to be
constructed of brick, concrete, cement block, stone,
or wood posts. If piers or posts are used, in lieu of a
continuous foundation, the space under the
buildings is to be enclosed with metal.

{6) Roof. Except for buildings with fabricated
metal roofs, the outer roof is to be covered with no
less than number 26-guage iron or aluminum,
fastened to at least 7/8 inch sheathing.

(7) Bullet-resistant ceilings or roofs. Where it
is possible for a bullet {o be fired directly through the
roof and into the magazine at such an angle that the
bullet would strike the explosives within, the
magazine is to be protected by one of the following
methods:

(i) A sand tray lined with a layer of building
paper, plastic, or other nonporous material, and
filed with not less than four inches of coarse, dry
sand, and located at the tops of inner walls covering
the entire ceiling area, except that portion necessary
for ventilation.

{ii} A fabricated metal roof constructed of 3/16-
inch plate steel lined with four inches of hardwood.
(For each additional 1/16 inch of plate steel, the
hardwood lining may be decreased one inch.)

(8) Doors. All doors are lo be constructed of not
less than 1/4 inch plate steel and lined with at least
two inches of hardwood. Hinges and hasps are to
be attached to the doors by welding, riveting or
bolting {nuts on inside of door). They are o be
installed in such a manner that the hinges and
hasps cannot be removed when the doors are
closed and locked.

{9) Locks. Each door is to be equipped with (i)
two mortise locks; (i) two padlock fastened in
separate hasps and staples; {iii) a combination of a
mortise lock and a padlock; (iv) a moriise lock that
requires two keys to open; or (v} a three-point lock.
Padlocks must have at least five tumblers and a
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casehardened shackle of at least 3/8 inch diameter.
Padlocks must be protected with not less than 1/4
inch steel hoods constructed so as to prevent
sawing or lever action on the locks, hasps, and
staples. These reguirements do not apply to
magazine doors that are adequately secured on the
inside by means of a bolt, fock, or bar that cannot be
actuated from the outside.

(10} Ventilation. Ventilation is to be provided to
prevent dampness and heating of stored explosive
materials. Ventilation openings must be screened to
prevent the entrance of sparks. Ventilation openings
in side walls and foundations must be offset or
shielded for bullet-resistant purposes. Magazines
having foundation and roof ventilators with the air
circulating between the side walls and the floors and
between the side walls and the ceiling must have a
wooden lattice lining or equivalent to prevent the
packages of explosive materials from being stacked
against the side walls and blocking the air
circulation.

{11) Exposed metal. No sparking material is to
be exposed to contact with the stored explosive
materials. All ferrous metal nails in the floor and side
walls, which might be exposed to contact with
explosive malerials, must be blind nailed,
countersunk, or covered with a nonsparking lattice
work or other nonsparking material.

{b) lgloos, "Army-type structures”, tunnels, and
dugouts. Igloo, "Amy-type structure”, tunnel, and
dugout magazines are 1o be construcled of
reinforced concrete, masonry, metal, or a
combination of these materials. They must have an
earthmound covering of not less than 24 inches on
the top, sides and rear unless the magazine meels
ihe requirements of paragraph (a)(7) of this section.
Interior walls and floors must be constructed of, or
covered with, a nonsparking material. Magazines of
this type are also to be constructed in conformity
with the requirements of paragraph (a){4) and

paragraphs {a)(8) through {11} of this section.
{T.D. ATF-87. 46 FR 40384, Aug. 7, 1981]

§ 55.208 Construction of type 2 magazines.

A type 2 magazine is & box, lrailer, semitrailer, or
other mobile facility.

{a) Outdoor magazines.

{1} General. Outdoor magazines are lo be
bullet-resistant, fireresistant, weather-resistant,
theft-resistant, and ventilated. They are to be
supported to prevent direct contact with the ground
and, if less than one cubic yard in size, must be
securely fastened to a fixed object. The ground
around outdoor magazines must slope away for
drainage or other adequate drainage provided.



When unattended, vehicular magazines must have
wheels removed or otherwise effectively
immobilized by kingpin locking devices or other
methods approved by the Director.

{2) Exterior construction. The exlerior and
doors are to be constructed of not less than 1/4-inch
steel and lined with at least two inches of hardwood.
Magazines with top openings will have lids with
water-resistant seals or which overlap the sides by
at least one inch when in a closed position.

{3) Hinges and hasps. Hinges and hasps are to
be attached to doors by welding, riveting, or bolting
(nuts on inside of door). Hinges and hasps must be
installed so that they cannot be removed when the
doors are closed and locked.

{4) Locks. Each door is to be equipped with

(i) two mortise locks;

(ii) two padiocks fastened in separate hasps and
staples;

(ili}a combination of a morise lock and a
padlock;

(iv) a mortise lock that reguires two keys to open;
or

{v) a three-point fock.

Padlocks must have at least five tumblers and a
case-hardened shackle of at least 3/8-inch
diameter. Padlocks must be protected with not less
than 1/4-inch steel hoods constructed so as to
prevent sawing or lever action on the locks, hasps,
and staples.

These requirements do not apply lo magazine
doors that are adequately secured on the inside by
means of a bolt, lock, or bar that cannot be actuated
from the outside.

(b) Indoor magazines

(1) General. Indoor magazines are lo be fire-
resistant and thefi-resistant. They need nol be
bullet-resistant and weather-resistant if the buildings
in which they are stored provide protection from the
weather and from bullet penetration.

No indoor magazine is to be located in a
residence or dwelling. The indoor storage of high
explosives must nol exceed a quantity of 50
pounds. More than one indoor magazing may be
located in the same building if the total quantity of
explosive materials stored does not exceed 50
pounds. Detonators must be slored in a separate
magazine (except as provided in § 55.213) and the
total quantity of detonators must not exceed 5,000

{2) Exterior construction. Indoor magazines
are lo be constructed of wood or metal according 1o
one of the following specifications:

{i) Wood indoor magazines are to have sides,
bottoms and doors constructed of at least two
inches of hardwood and are to be well braced at the
comers. They are to be covered with sheet metal of
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not less than number 26-gauge (0179 inches).
Nails exposed 1o the interior of magazines must be
countersunk.

{(il} Metal indoor magazines are to have sides,
hottoms and doors constructed of not less than
number 12-gauge {.1046 inches) metal and be lined
inside with a nonsparking material. Edges of metal
covers must overlap sides at least one inch.

{3) Hinges and hasps. Hinges and hasps are to
be attached to doors by welding, riveting, or bolting
(nuts on inside of doar). Hinges and hasps must be
installed so that they cannot be removed when the
doors are closed and locked.

{4) Locks. Each door is to be equipped with

(i} two mortise locks;

{ii) two padiocks faslened in separate hasps and
staples,

{iii) a combination of a mortise lock and a
padlock;

{iv) a mortise lock that requires two keys to open;
or

(v) a three-point lock.

Padlocks musl have at least five tumblers and a
case-hardened shackle of at least 3/8-inch
diameter. Padlocks must be protected with not less
than 1/4-inch steel hoods constructed so as to
prevent sawing or lever action on the locks, hasps,
and staples.

Indoor magazines located in secure rooms that
are locked as provided in this subparagraph may
have each door locked with one steel padiock
(which need not be protected by a steel hood)
having at least five tumblers and a case-hardened
shackle of at least 3/8-inch diameter, if the door
hinges and lock hasp are securely fastened to the
magazine.

These requirements do not apply to magazine
doors thal are adequately secured on the inside by
means of a boll. lock, or bar that cannot be actuated
from the outside.

(c) Detonator boxes Magazines for detonators
in quantiies of 100 or less are to have sides,
bottoms and doors constructed of not less than
number 12-gauge {1046 inches) metal and lined
with a nonsparking material. Hinges and hasps
must be attached s0 they cannot be removed from
the outside. One steel padlock (which need not be
protected by a steel hood) having at least five
tumblers and a case-hardened shackle of at least

3/8-inch diameter is sufficient for locking purposes.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981]

§ 55.209 Construction of type 3 magazines.

A type 3 magazine is a "day-box" or other
portable magazine. It must be fire-resistant,
weather-resistant, and thefi-resistant. A type 3



magazine is to be constructed of not less than
number 12-gauge {.1046 inches) steel, lined with at
least either 1/2-inch plywood or 1/2-inch Masonite-
type hardboard.

Doors must overap sides by at least one inch.
Hinges and hasps are to be attached by welding,
riveting or bolting {nuts on inside).

One steel padlock (which need not be protectad
by a stee! hood) having at least five turmblers and a
case-hardened shackle of at leasl 3/8-inch diameter
is sufficient for locking purposes. Explosive
materials are not to be left unattended in type 3
magazines and must be removed to type 1 or 2

magazines for unatiended storage.
[T.D.ATF-87, 46 FR 40384, Aug. 7. 1981]

§ 55.210 Construction of type 4 magazines.

A type 4 magazine is a building, igloo or "Amny-
type structure”, tunnel, dugout, box, trailer, or a
semitrailer or other mobile magazine.

{a) Outdoor magazines

(1) General. Outdoor magazines are to be fire-
resistant, weather-resistant. and theft-resistant. The
ground around outdoor magazines must slope
away for drainage or other adequate drainage be
provided. When unattended, vehicular magazines
must have wheels removed or otherwise be
effectively immobilized by kingpin locking devices or
other methods approved by the Director.

(2) Construction. Qutdoor magazines are to be
constructed of masonry, metalcovered wood,
fabricated metal, or a combination of these
materials. Foundations are lo be constructed of
brick. concrete, cement block, stone, or metal or
wood posts. If piers or posts are used, in lieu of a
continuous foundation, the space under the building
is to be enclosed with fire-resistant material. The
walls and floors are to be constructed of, or covered
with, a nonsparking material or lattice work. The
doors must be metal or solid wood covered with
metal.

{3) Hinges and hasps. Hinges and hasps are to
be attached to doors by welding. riveting, or bolting
(nuts on inside of door). Hinges and hasps must be
installed so that they cannot be removed when the
doors are closed and locked.

(4) Locks. Each deor is to be equipped with

(i} two mortise locks;

{ii) two padlocks fastened in separate hasps and
slaples;

(i) a combinalion of a morlise lock and a
padlock;

{iv) a mortise fock that requires two keys to open;
or

{v) a three-point lock.
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Padlocks must have at least five tumblers and
case-hardened shackle of at least 3/8 inch
diameter. Padlocks must be protected with not less
than 1/4 inch steel hoods constructed so as to
prevent sawing or lever action on the locks, hasps.
and staples.

These requirements do not apply o magazine
doors that are adequately secured on the inside by
means of a bolt, lock, or bar that cannot be actuated
from the outside.

(b) Indoor magazine

(1) General. Indoor magazines are to be fire-
resistant and theft-resistant. They need not be
weather-resistant if the buildings in which they are
stored provide protection from the weather.

No indoor magazine is to be localed in a
residence or dwelling. The indoor storage of low
explosives must not exceed a quantity of 50
pounds. More than one indcor magazine may be
located in the same building if the total quantity of
explosive materials stored does nol exceed 50
pounds. Detonators that will not mass detonate
musl be stored in a separate magazine and the total
number of electric detonators must not exceed
5.000.

{2} Construction. Indoor magazines are to be
constructed of masonry, metal-covered wood,
fabricated metal, or a combination of these
materials. The walls and floors are to be constructed
of, ar covered with, a nonsparking materal. The
doors must be metal or solid wood covered with
metal.

(3) Hinges and hasps. Hinges and hasps are to
be attached to doors by welding. riveling, or bolting
{nuts on inside of dear). Hinges and hasps must be
installed so that they cannot be removed when the
doors are closed and locked.

(4) Locks. Each door is to be equipped with

(i) two mortise locks;

{ii) two padlocks fastened in separate hasps and
staples;

{iii) a combination of a mortise lock and padiock;

{iv) a mortise lock that requires two keys to open;
or

(v) a three-point lock.

Padlocks must have at least five tumblers and a
case-hardened shackle of at least 3/8 inch
diameter. Padlocks must be protected with not less
than 1/4 inch steel hoods constructed so as to
prevent sawing or lever action on the tocks, hasps,
and staples.

Indcor magazines located in secure rooms that
are locked as provided in this subparagraph may
have each door locked with one steel padlock
(which need not be protected by a steel hood)
having at least five tumblers and a case-hardened



shackle of at least 3/8 inch ciameter, if the door
hinges and lock hasp are securely fastened to the
magazine.

These reguirements do not apply io magazine
doors that are adequately secured on the inside by
means of a bolt, lock, or bar that cannot be actuated

from the outside.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981]

§ 55.211 Construction of type 5 magazines.

A type 5 magazine is a building. igloo or "Amy-
type structura”, tunnel, dugout, bin, box, trailer, or a
semitrailer or other mobile facility.

{a) Outdoor magazines

{1) General. Outdoor magazines are to be
weather-resistant and theft-resistant. The ground
around magazines must slope away for drainage or
other adequate drainage be provided. When
unattended, vehicular magazines must have wheels
removed or otherwise be efieclively immobilized by
kingpin locking devices or other methods approved
by the Director.

{2) Construction. The doors are to be
canstructed of sofid wood or metal.

{3) Hinges and hasps. Hinges and hasps are 1o
be attached to doors by welding, riveting, or boliing
(nuts on inside of door). Hinges and hasps must be
installed so that they cannot be removed when the
doors are closed and locked.

{4) Locks. Each door is to be equipped with

(i) two mortise locks;

{ii) two padlocks fastened in separate hasps and
staples;

{iif) a combination of a mortise lock and a
padlock;

(iv) a morlise lock that requires two keys to open;
or

{v} a three-point lock.

Padlocks must have at least five tumblers and a
case-hardened shackle of at least 3/8 inch
diameter. Padlocks must be protected with not less
than 1/4 inch steel hoods constructed so as lo
prevent sawing or lever action on the locks, hasps,
and staples.

Trailers, semitrailers, and similar vehicular
magazines may, for each door, be locked with one
steel padlock (which need not be protected by a
steel hood) having at least five tumblers and a case-
hardened shackle of at least 3/8 inch diameter, if the
door hinges and lock hasp are securely fastened io
the magazine and to the door frame.

These requirements do not apply to magazine
doors that are adequately secured on the inside by
means of a bolt, lock, or bar that cannot be actuated
from the outside.
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(5) Placards. The placards required by
Department of Transportation regutations at 43 CFR
part 172, subpart F, for the transportation of blasling
agents shall be displayed on all magazines.

{b) Indoor magazines

(1) General. Indoor magazines are to be theft-
resistant. They need not be weather-resistant if the
buildings in which they are stored provide protection
from the weather.

No indoor magazine is o be located in a
residence or dwelling. Indoor magazines containing
guantities of blasting agents in excess of 50 pounds
are subject to the requirements of § 55.206 of this
subpart.

(2) Construction. The doors are o be
constructed of wood or metal.

(3) Hinges and hasps. Hinges and hasps are {0
be attached to doors by welding, riveting, or bolting
{nuts on inside). Hinges and hasps must be
installed so that they cannot be removed when the
doors are closed and locked.

(4) Locks. Each door is to be equipped with

(i) two mortise locks:

(ii} two padlocks fastened in separate hasps and
staples;

(iii) a combination of a morlise lock and a
padlock;

(iv) a mortise lock that requires two keys to open;
or

(v) a three-point lock.

Padlocks must have at least five tumblers and a
case-hardened shackle of at least 3/8 inch
diameter. Padlocks must be protecled with not less
than 1/4 inch steel hoods constructed so as to
prevent sawing or lever action on the locks, hasps,
and staples.

Indoor magazines located in secure rooms thal
are locked as provided in this subparagraph may
have each door locked with one steel padlock
(which need not be protected by a steel hood)
having at least five’ tumblers and a case-hardened
shackle of at least 3/8 inch diameter, if the door
hinges and lock hasps are securely fastened to the
magazine and to the door frame.

These requirements do not apply to magazine
doors that are adequately secured con the inside by
means of a bolt, lock. or bar that cannot be actuated

from the outside.
[T.D. ATF-B7, 46 FR 40384. Aug. 7, 1981, as amended by
T.D. ATF-298, 55 FR 21863, May 30, 1990]

§ 55.212 Smoking and open flames.

Smoking, matches, open flames, and spark
producing devices are not pemmitted:

{a) In any magazine,

(b} Within 50 feet of any outdoor magazine; or



{c) Within any room containing an indoor

magazine.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981]

§ 55.213 Quantity and storage restrictions.

{a) Explosive materals in excess of 300,000
pounds or detonators in excess of 20 million are not
to be stored in one magazine unless approved by
the Director.

{b} Detonators are not to be stored in the same
magazine with other explosive materials, except
under the following circumstances:

{1} In a type 4 magazine, detonators that will not
mass detonate may be stored with electric squibs,
safety fuse, igniters, and igniter cord.

{2) In a type 1 or type 2 magazine, detonators
may be stored with delay devices and any of the

iterms listed in paragraph (b){1} of this section.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981]

§ 55.214 Storage within types 1, 2, 3, and 4
magazines.

(a) Explosive materials within a magazine are
not to be placed direclly against interior walls and
must be stored so as not to interfere with ventilation.
To prevent contact of stored explosive malerials
with walls, a nonsparking lattice work or other
nonsparking material may be used.

(b) Containers of explosive materials are to be
stored so that marks are visible. Stocks of explosive
materials are to be stored so they can be easily
counted and checked upon inspection.

(c) Except with respect to fiberboard or other
nonmetal containers, containers of explosive
materials are not lo be unpacked or repacked inside
a magazine or within 50 feet of a magazine, and
must not be unpacked or repacked close to other
explosive materials. Containers of explosive
materials must be closed while being stored.

(d) Tools used for opening or closing containers
of explosive materials are {o be of nonsparking
materials, except thal metal slitters may be used for
opening fiberboard containers. A wood wedge and
a fiber, rubber, or wooden mallet are to be used for
opening or closing wood containers of explosive
materials. Metal tools other than nonsparking
transfer conveyors are nol 1o be stored in any
magazine containing high explosives.

[T.D. ATF-87, 46 FR 40384, Aug. 7. 1981]

§ 55.215 Housekeeping.

Magazines are lo be kept clean, dry, and free of
grit, paper, empty packages and containers., and
rubbish. Floors are to be regularly swept. Brooms
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and other utensils used in the cleaning and
maintenance of magazines must have no spark-
producing metal parts, and may be kept in
magazines. Floors stained by Ieakage from
explosive materials are to be cleaned according to
instructions of the explosives manufacturer. When
any explosive malerial has deteriorated i is 1o be
destroyed in accordance with the advice or
instructions of the manufacturer. The area
surrounding magazines is to be kept clear of
rubbish, brush, dry grass, or trees (except live trees
more than 10 feet tall), for not less than 25 feet in all
directions. Volatile materials are to be kept a
distance of not less than 50 feet from outdoor
magazines. Living foliage which is used to stabilize
the earthen covering of a magazine need nol be

removed.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981]

§ 55.216 Repair of magazines.

Before repairing the interior of magazines, all
explosive materials are to be removed and the
interior cleaned. Before repairing the exterior of
magazines, all explosive materials must be
removed if there exists any passibility that repairs
may produce sparks or flame. Explosive materials
removed from magazines under repair must be

{a) placed in other magazines appropriate for the
storage of those explosive materials under this
subpart. or

{b) placed a safe distance from the magazines
under repair where they are to be properly guarded
and protected untl the repairs have been

completed.
T.D. ATF-87, 46 FR 40384, Aug. 7, 1981.

§ 55.217 Lighting.

{a) Battery-activated safety lights or battery-
activated safety lanterns may be used in explosives
storage magazines.

{b} Electric lighting used in any explosives
storage magazine must meet the standards
prescribed by the “National Electrical Code”
{National Fire Protection Association, NFPA 70-81),
for the conditions present in the magazine at any
time. All electrical switches are to be located outside
of the magazine and also meet the standards
prescribed by the National Electrical Code.

{c) Copies of invoices, work orders or similar
documents which indicate the lighting complies with
the National Electrical Code must be available for

inspection by ATF officers.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981]



§ 55.218 Table of distances for storage of explosive materials.
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Quantity of Explosives

Distances in feat

Inhabited buildings

Public highways with
traffic volume 3000 or lass
vehiclesiday

Passenger railways--
public highways with
traffic volume of more

Separation of magazines

Pounds | Pounds not than 3,000 vehicles bay
over over

Barricaded Ur;l;:;n- Barricaded U::;réh arricaded U:a:a::' Barricaded u:a%:;'-
0 5 70 140 30 60 51 102 6 12
5 10 90 180 35 T0 64 128 B 16
10 20 110 220 45 a0 81 162 10 s}
20 30 125 250 50 100 93 186 1 22
30 40 140 230 55 110 103 206 12 24
40 50 150 300 60 120 110 220 14 28
50 15 170 340 T0 140 127 254 15 30
75 100 150 380 75 150 139 278 16 32
100 125 200 400 80 160 150 00 18 36
125 150 215 430 -1 170 159 13 19 38
150 200 235 470 95 180 175 350 F3 42
200 250 255 510 105 210 189 are 23 46
250 300 270 540 110 220 201 402 24 43
oo 400 285 590 120 240 221 442 27 54
400 500 320 640 130 260 238 476 29 58
500 600 340 680 135 270 253 506 k| 62
600 700 355 710 145 290 266 532 az 4
700 800 375 750 150 300 278 556 k] €6
800 900 390 T80 155 3i0 289 578 a5 70
900 1.000 400 800 160 320 300 600 a6 72
1,000 1.200 425 850 165 310 318 636 a9 78
1,200 1.400 450 900 170 340 336 672 41 82
1,400 1.600 470 940 175 350 351 702 43 86
1,600 1.800 490 98¢ 180 360 366 Tz 44 88
1,800 2,000 505 1,010 185 T 378 756 45 90
2,000 2,500 545 1.090 190 380 408 816 49 98
2,500 3,000 580 1,160 195 390 432 864 52 104
3,000 4,000 635 1.270 210 420 474 948 58 116
4,000 5,000 6B5 1,370 225 450 512 1,026 61 122
5,000 6.000 T30 1,460 235 470 546 1.092 65 130
6,000 7.000 TT0 1.540 245 490 573 1,148 68 136
7,000 8.000 BOO 1,600 250 500 600 1.200 72 144
8,000 9.000 B35 1,670 255 510 624 1,248 75 150
9,000 10,000 865 1,730 260 520 645 1,290 78 156
10,000 12,000 875 1,750 21¢ 540 687 1,374 B2 164
12,000 14,000 885 1.770 275 350 723 1,446 B7 174
14,000 16,000 940 1.800 80 560 756 1,512 90 180
16,000 18,000 9490 1,880 285 570 786 1572 94 188
18,000 20,000 475 1,950 290 580 813 1.626 98 196
20,000 25,000 1.055 2,000 315 630 876 1.752 105 210
25,000 30,000 1,130 2,000 340 680 933 1,866 112 224
30,000 35,000 1,205 2,000 360 720 931 1,962 119 238
35,000 40,000 1,275 2,000 380 760 1,026 2,900 124 243
40,000 45,000 1,340 2,000 400 800 1,068 2,000 128 258
45,000 50,400 1,400 2,000 420 840 1,104 2,000 135 270
50,000 55.000 1.460 2,000 440 880 1,140 2,000 140 280
55,000 60,000 1,515 2.000 455 910 1,173 2,000 145 290
60,000 65,000 1,565 2,000 470 940 1.206 2,000 150 00
65,000 70,000 1.610 2.000 485 970 1,236 2,000 155 310
70,000 75,000 1,655 2.000 500 1.000 1.263 2,000 160 320
75,000 £0,000 1,895 2,000 510 1,020 1,293 2,000 165 330
80.000 85,000 1,730 2,000 520 1,040 1.317 2,000 170 240
85,000 90,000 1,760 2,000 530 1,069 1,344 2,000 175 350
50,000 95,000 1,790 2,000 540 1,080 1,368 2,000 180 260
95,000 100,000 1,815 2,000 545 1,090 1,392 2,000 185 370
100,000 110,000 1,835 2,000 550 1,100 1,437 2,000 195 Joo
110,000 120,000 1,855 2,000 555 1,110 1479 2,000 205 410
120,000 130,000 1,875 2,000 560 1,120 1,521 2.000 215 430
130,000 140,000 1,890 2,000 565 1,130 1,557 2,000 225 450
140,000 150,000 1,900 2,000 570 1,140 1.593 T 2,000 235 470
150.000 160,000 1,335 2,000 580 1.160 1.629 2,000 245 490
160,000 17¢.000 1,965 2,000 590 1,180 1,662 2,000 255 510
170,000 180,000 1,890 2,000 600 1.200 1.695 2,000 265 530
180,000 190,000 2,010 2,010 €05 1.210 1,725 2,000 275 550
190,000 200,000 2,030 2,030 610 1,220 1,755 2,000 285 570
200.000 210,000 2,055 2,055 620 1,240 1,782 2,000 295 590
210,000 230.000 2,100 2,100 633 1,270 1,836 2,000 315 630
236,000 250,000 2,155 2,155 650 1,300 1,890 2,000 335 670
250,000 275.000 2,215 2,215 670 1,340 1,950 2.000 350 720
275,000 300,000 2,275 2,275 630 1,380 2,000 2,000 385 770
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Table: AMERICAN TABLE OF DISTANCES FOR STORAGE OF EXPLOSIVES {December 1910), as
Revised and Approved by the Institute of Makers of Explosives-July, 1991.

Notes to the Table of Distances for Storage of
Explosives

(1) Terms found in the table of distances for
storage of explosive materals are defined in §
55.11.

{2) When two or more slorage magazines are
located on the same property, each magazine must
comply with the minimum distances specified from
inhabited buildings, railways, and highways, and, in
addition, they should be separated from each other
by not less than the distances shown for
"Separation of Magazines." except that the guantity
of explosives contained in cap magazines shall
govern in regard to the spacing of said cap
magazines from magazines containing other
explosives. If any two or more magazines are
separated from each other by less than the
specified "Separation of Magazines” distances, then

such two or more magazines, as a group, must be
considered as one magazine, and the total quantity
of explosives stored in such group must be treated
as if stored in a single magazine located on the site
of any magazine of the group, and must comply
with the minimum of distances specified from other
magazines, inhabited buildings, railways, and
highways.

(3) Al types of blasting caps in strengths through
No. 8 cap should be rated at 11/2 Ibs. of explosives
per 1,000 caps. For strengths higher than No. 8
cap, consult the manufacturer.

(4) For quantty and distance purposes,
detonating cord of 50 or 60 grains per fool should
be calculated as equivalent to 9 Ibs. of high
explosives per 1,000 feet. Heavier or lighler core

loads should be rated proportionately.
[T.D. ATF-87, 46 FR 40384, Aug. 7, 1981; T.D. ATF-400,
63 FR 44999, 45003, Aug. 24, 1998]

§ 55.219 Table of distances for storage of low expiosives.

Pounds . i From public
bFr_m?n mhlabuod railroad and From above ground
uiding distance . . .
Over Not over highway distance magazine {feet)
{leet)
{feet}
0 1,000 75 75 50
1,000 5,000 115 115 75
5,000 10,000 150 150 100
10,000 20,000 190 190 125
2¢,000 30,000 215 215 145
30,000 490,000 235 235 155
40,000 50,000 250 250 165
50,000 60,000 260 260 17%
60,000 70,000 7 270 185
70,000 80,000 280 280 180
80,000 50,000 295 235 195
90,000 100,000 300 300 200
100,000 200,000 375 75 250
200.000 300,000 450 450 300

Table: DEPARTMENT OF DEFENSE AMMUNITION AND EXPLOSIVES STANDARDS, TABLE 5-4.1

EXTRACT; 4145.27 M, March 1969
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§ 55.220 Table of separation distances of ammonium nitrate and blasting agents from explosives or

blasting agents.

Min:mLm seoarabon cistancze of Min m.m
Danor weight {peuncs) accepler from deror when thickriess of

bamcaded {feet} artficia;

o = barrcaces

Ovaer No* over Amrmenivm B;Z?m'g {inchies)
b 100 3 1% 32
106 G0 4 14 12
305 800 5 18 12
60¢ 1.0C0 5 22 12
1,000 1.600 7 25 12
1,500 2.000 5 29 i2
2,000 3.000 9 32 5
3.060 430G 10 35 i5
4.060 6,000 1 42 15
6,000 5,900 12 42 iy
8.00C 10,0C0 13 47 20
16.000 12,000 4 50 0
12,000 156,000 ikl 54 25
16.000 20.000 ‘8 58 25
20,000 25,000 8 85 | 25
25.000 3,000 19 &8 0
30,000 35,000 2 | 72 30
35,000 4,000 21 76 30
40,000 45,000 22 7 35
43,000 50,000 Z3 a3 35
5C,000 55,000 24 €6 33
58,000 60,000 25 S0 35
60,000 70,000 25 54 40
70,000 BZ,000 28 101 40
80,000 59,000 30 158 40
9C,0C0 109,000 32 115 40
10C.Co0 120,000 34 122 50
126.C00 120,000 7 133 50
14C.000 169,9C0 4c 144 50
15C COG 182,000 44 158 50
1BC.000 220,966 48 173 50
200,609 229,000 52 187 60
220.000 250,000 58 232 60
250,000 275,000 €0 2i6 62
[ 275,000 300,000 64 230 60

Table: NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) OFFICIAL STANDARD NO. 492, 1968

Notes of Table of Separation Distances of
Ammonium Nitrate and Blasting Agents From
Explosives or Blasfing Agents

(1} This table specifies separation distances to
prevent explosion of ammonium nitrate and
ammonium nitrale-based blasting agents by
propagation from nearby stores of high explosives
or blasting agents referred to in the table as the
"donor." Ammonium nitrate, by itself, is not
considered to be a donor when applying this table.
Ammonium nitrate, ammonium nitrate-fuel oil or

combinations thereof are acceptors. [f slores of
ammonium  nitrate  are located within  the
sympathetic detonation distance of explosives or
blastng agents, one-half the mass of the
ammonium nitrate is {o be included in the mass of
the donor.

{2) When the ammonium nitrate and/or blasting
agent is not barricaded, the distances shown in the
table must be multiplied by six. These distances
allow for the possibilily of high wvelocity metal
fragments from mixers. hoppers, truck bodies. sheet
metal structures, metal containers, and the like



which may enclose the "donor." Where explosives
storage is in bullet-resistant magazines or where the
storage is protected by a bullet-resistant wall,
distances and barricade thicknesses in excess of
those prescribed in the table in § 55.218 are not
required.

{3) These distances apply to ammonium nitrate
that passes the insensitivity test prescribed in the
definition of ammonium nitrate fertlizer issued by
the Fertilizer Insfitute.” Ammonium nitrate failing to
pass the test must be stored at separation distances
in accordance with the table in § 55.218.

Definition and Test Procedures for
Ammontum Nilrate Fertilizer, Fertilizer Institute
1015-18th St. N.wW. Washington, D.C. 20036.
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(4) These distances apply to blasting agents
which pass the insensitivity test prescribed in
regulations of the U.S. Depariment of
Transportation {49 CFR part 173).

{5) Earth or sand dikes, or enclosures filled with
the prescribed minimum thickness of earth or sand
are acceptable artificial barricades. Natural
barricades, such as hills or timber of sufficient
density that the surrounding exposures which
require protection cannot be seen from the "donor”
when the ftrees are bare of leaves, are also
acceptable.

(6) For determining the distances to be
maintained from inhabited buildings, passenger
raitways, and public highways, use the table in §

55.218.
(T.D. ATF-B7, 46 FR 40384, Aug. 7, 1981)

§ 55.221 Requiremenis for display fireworks,
pyrotechnic compositions, and explosive
materials used in assembling fireworks or
articles pyrotechnic.

(a) Display fireworks, pyrotechnic compositions,
and explosive materials used to assemble fireworks
and articles pyrotechnic shall be stored at all times
as required by this Subpart unless they are in the
process of manufacture, assembly, packaging, or
are being transported.

(b) No more than 500 pounds (227 kg) of
pyrotechnic compositions or explosive materials are
permitted at one time in any fireworks mixing
building, any building or area in which the
pyratechnic compositions or explosive materials are
pressed or otherwise prepared for finishing or

assembly, or any finishing or assembly building. Al
pyrotechnic compaositions or explosive materials not
in immediate use will be stored in covered, non-
ferrous containers.

{c) The maximum quantty of flash powder
permitted in any fireworks process building is 10
pounds (4.5 kg).

(d) All dry explosive powders and mixtures,
partially assembled display fireworks, and finished
display fireworks shall be removed from fireworks
process buildings at the conclusion of a day's
operations and placed in approved magazines.

[T.D. ATF-293, 55 FR 3722, Feb. 5, 1990; T.D. ATF-400.
63 FR 44999, 45004, Aug. 24, 1998]

§ 55.222 Table of distances between fireworks process buildings and between fireworks process and

fireworks nonprocess buildings.

Net waight of
fireworks1 (pounds}

Display fireworks2
{faat}

Consumer firaworkel
{feet)

0-100 !
104-200
201-300
301400
401-500

Above 500

57
69
7
85
91

Not parmittadd 5

¥
w
37
7
a7
Not Parmlitted4 5




——

' Net weight is the weight of all pyrotechnic

compasitions, and explosive materials and fuse
only.
2 The distances in this column apply only with
natural or artificial barricades. If such barricades are
not used, the distances mus! be doubled.

3 While consumer fireworks or arlicles
pyrolechnic in a finished state are not subject to
regulation, explosive materials used to manufacture
or assemble such fireworks or articles are subject o
regulation. Thus, fireworks process buildings where

consumer fireworks or articles pyrotechnic are being
processed shall meet these requirements.

A maximum of 500 pounds of in-process
pyrotechnic compositions, either loose or in partially-
assembled fireworks, is permitted in any fireworks
process buitding. Finished display fireworks may not
be stored in a fireworks process building.

A maximum of 10 pounds of flash powder,
either in loose form or in assembled units, is
permitted in any fireworks process building.
Quantities in excess of 10 pounds must be kept in

an approved magazine.
[T.D. ATF-293, 55 FR 3723, Feb. 5, 1990; T.D. ATF-400,
63 FR 44999, 45004, Aug. 24, 1998]

§ 55.223 Table of distances between fireworks process buildings and other specified areas.

Net waight of
fireworks1 (pounds}

Display fireworks1

{toat)

Consumer fireworks2
(feet)

0—100
101-200
201-300
301400
401-500

Abova 500

200
200
200
200
200

Not permitied

25
50
50
50
50
Not Permitted

Net weight is the weight of all pyrotechnic
compositions, and explosive materials and fuse
only. .

Z\While consumer fireworks ar articles pyrotechnic
in a finished state are not subject to regulation,
explosive malerals used to manufacture or
assemble such fireworks or articles are subject fo
regufation. Thus, fireworks process buildings where
consumer fireworks or articles pyrolechnic are being
processed shall meet these requirements.

¥ This table does not apply to the separation
distances between fireworks process buildings (see

§ 55.222) and between magazines (see §§ 55.218
and 55.224).

* The distances in this table apply with or without
artificial or natural barricades or screen barricades.
However, the use of barricades is highly
recommended.

® No work of any kind, except to place or move
items other than explosive materals from storage,
shall be conducted in any building designated as a
warehouse. A fireworks plant warehouse is not
subject to § 55.222 or this section, tables of

distances.
[T.D. ATF-293, 55 FR 3723. Feb. 5, 1990; T.D. ATF-400,
63 FR 44999, 45004, Aug. 24, 1998]



§ 55.224 Table of distances for the storage of display fireworks (except bulk salutes}.

Nest waight of firework1

Distance between magazine and

inhabited building, passengar

Distance between

{pounds) raitway, or public highway3 4 magazines2 J (feet)
(feat)
g=1000 150 100 |
1001-5000 30 150
500110000 00 200

Abave 10000

Use Table §55.218
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! Net weight is the weight of all pyrolechnic

compositions, and explosive materials and fuse
only.

Z For the purposes of applying this table, the term
magazine" also includes fireworks shipping
buildings for display fireworks.

® For fireworks storage magazines in use prior to
(30 days from the date of publication of the final rule

in the Federal Register), the distances in this table
may be halved if properly barricaded between the
magazine and potential receptor sites.

* This table does not apply to the storage of bulk
salutes. Use table at § 55.218.
[T.D. ATF-293, 55 FR 3723, Feb. 5, 1990; T.D. ATF-400,
63 FR 44999, 45004, Aug. 24, 1998]
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SECONDARY CONTATINMENT

Concrete Burner Pad

Total volume

Raised concrete pad

Concrete ramp to pad

Volume of blocks under pad
Burner trough

Effective containment volume
converted to gallons

12 inches-of rainfall
on containment area

) Freeboard
'@
) Prep Area

Total wvolume
No subtractions for objects

located in the containment area

Effective containment volume
converted to gallons

Ash Storage

Iotal volume

No subtractions for objects
located in the containment area

Effective containment volume
converted to cubic vards

£t3

322.6
- 18
- 34.6
- 4.7

= 12 3
253.3 ft

It

1894.7 gal

1609.0 gal

2.1 inches

ft

240.0

-0
= 240.0

1795.0 gal
£t
392.0

- 90
392.0 ft

14.5 yd°




SECONDARY CONTAINMENT

{Continued}
Truck Parking/Staging Area
£t3
Total volume 2184.0

No subtrac¢tions for objects
located in the containment area

Effective containment volume
converted to gallens

12 inches of rainfall
on containment area

10-percent of 80 55-gallon drums
stored in containment area

Freeboard

=0 __

2184.0
16336.3
12805.8

440.0

ft

gal

gal

gal

inches
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. Storage Magazine (8, 9, and 10) Liquid Containment Calculation

Each magazine is 20 feet long and 10 feet wide. A vent hole is 11 inches above the steel
floor. This vent hole is not presently, but could be extended in height with a riser pipe.
Presently, the volume available for containment is:

20 feet x 10 feet x 11inches/12inches (0.91 feet) = 182 cubic feet

182 cubic feet x 7.48 gallons/cubic feet = 1,362 gallons

Although in practice the maximum volume of liquids has never been stored in a
magazine, the maximum volume would be 4 rows of 8 drums to fit in the floor space and
altow aisle access. Therefore:

4 rows x 8 drums x 55 gallons/drum = 1,760 gallons

Using 10% of the maximum volume, 176 gallons is less than the containment volume of
1,362 gallons and containment is adequate.
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RESPONSES TO “IT” QUESTIONS



Responses to “IT” Decision Questions

'.. Have the potential and real adverse environmental effects of the proposed facility been avoided
1o maximum extent possible?

The Clean Harbors Colfax, LLC has been safely operated since it was originally permitted
in 1993. At the time the facilitv became permitted for RCRA storage and treatment the
Department required that the "IT Decision Questions" regarding siting of new facilities be
answered. Based on the original responses given at the time the original RCRA permit was
being considered and the subsequent operations of the facility, including environmental
monitoring that bas been performed on the site, the facility has demonstrated there have
been no adverse environmental effects observed at the site.

A. What are the potential environmental impacts of the permittee’s proposed facility?

The facility only provides RCRA (hazardous waste) storage and thermal treatment for
reactive and explosive wastes at the facility. Thermal treatment of reactive wastes
presents the following potential adverse effects:

.;'
. Questions
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Physical injury associated with an unplanned or uncontrolled fire or explosion;
Direct inhalation of combustion byproducts;

Deposition of particulate matter created during the combustion process on
adjacent land areas; and

Storm water run-off.

Whar waste wiill be handled?

The facility will only manage RCRA reactive and explosive wastes. Some of these
wastes may also carry other characteristic waste codes as a result of the
formulation of the material to be processed.

The following wastes may be managed at the facility: D001; D002, D003; D004,
D005; D006; D007; D008; DO10; DO11; D030; K044; K045; K046; P009; P048;
P065; P081; P105, P112; U069; L088; U098; L105; U108; U115; U117; Ul33;
U160; and U234

Reactive wastes that are classified due to the potential to generate cyanide or
sulfide are not accepted by the facility.

a. Classes of chemicals

As indicated above the facility will only manage reactive and explosive
chemicals. These wastes are normally but not limited to nitrated

compounds.



Quantities (hazardous and non-hazardous) :

The maximum permitted quantity of the hazardous waste that can be
present at the site at any time is 55,950 pounds of net explosive weight. This
quantity was determined in accordance with the Bureau of Alcohol,
Tobacco, and Firearms (ATF) regulations governing the storage of
explosives.

Physical and chemical characteristics

The wastes, reactive and explosive, to be stored and treated are all received
from off-site generators and may be in either solid or liquid form.
Therefore, the waste is stored in ATF-approved magazines until it is to be
processed. In the event liquid waste is received, it will be stored in a
magazine provided with adequate secondary containment.

Hazardous waste classification (listed, characteristic, eftc.)

The following wastes may be managed at the facility: D001; D002, D003;
D004; D005; D006; D007; D008; D010; DO11; D030; K044; K045; K046;
P009; P048; P065; P081; P105, P112; U069; UO088; U098; U105; U108,
U115; U117; U133; U160; and U234.

2. How will they be handled?

The waste managed at the facility will come from off-site generators and will be

". transported to the facility by over the road trucks. All waste activities are
conducted either in storage or process areas provided with adequate secondary
containment and supervision.

(
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Treatment

The treatment units located at the facility consist of concrete or steel
burning units located on a large curbed cement floor. The burners are
located well within the perimeter of the concrete area to insure that
potential residuals from the burning process are all contained. In addition,
the facility routinely monitors the site for residuals and environmental soil
samples are collected as prescribed in the current permit to determine if
any deposition of residuals has occurred outside the treatment area. To
date all analyses indicate that no contamination has occurred.

Storage

The waste is stored in ATF-approved and licensed storage magazines. All
magazines closely follow ATF requirements for minimum separation
distances that explosives can be stored in relation to one another.
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c. Disposal

No disposal operations are conducted at the facility. All treatment residuals
are evaluated and, where appropriate, they are recycled or disposed off-
site.

Sources of waste
a.  On-site generation (npe and percentage of rotal handled)

The facility will only generate treatment residues as a result of the burning
process. Some of the residues (metal) will be acceptable for recycling. This
amount typically represents approximately 260,000 pounds per year. Other
residues such as ash or non-recoverable metal and debris will be evaluated
and shipped off as non-hazardous or hazardous waste to an approved and
permitted facility. Nonhazardous waste represents approximately 140 cubic
vards per year and hazardous represents 20 cubic vards per year.

b.  Off-site generation (type and percentage of total handled)

As indicated above, the facility does not generate any reactive or explosive
wastes, only treatment residuals from treating off-site generated wastes.
The quantity of off-site geperated wastes received at the facility is
approximately 1,200,000 pounds per year of waste, which represents
420,000 pounds of net explosive weight, a small percentage of the total
tonnage managed at the facility due to the weights of the containers
constructed to hold the explosives. An example would be oil field shape
charges where the explosive is contained in a metal container.

Where will waste be shipped if not handled at the site?

Due to the extensive review and approval process, and specialty manufacturers
who generate the waste there are no instances where waste will not be accepted
and treated once it arrives at the facility as long as it meets the profile
description generated during the approval process. If it does not match the
approved profile the waste will be shipped back to the generator.

What wastes will remain on the site permanently?

Once Clean Harbors has decided that there is no longer a need for the facility
and all storage and treatment operations have been completed, the facility will
notify the Department of its intention to close. All wastes will be treated and all
treatment residuals will be shipped offsite for either recycling or disposal. Once
all wastes and treatment residuals have been removed, the RCRA units will be
decontaminated according to the approved closure plan and the
decontamination residuals will be properly disposed off-site.



B. By which of the following potential pathways could releases of hazardous materials from the
proposed facility endanger local residents or other living organisms?

. As indicated above, the facility has conducted numerous environmental monitoring
events and all data indicate that the facility is not having an adverse effect on the
environment or local residents. The risk assessment that was completed and submitted
to both the USEPA and LADEQ in 1993 did not indicate any unacceptable risks to

either the environment or to human health.

Air

During the term of the existing RCRA permit, the facility conducted routine air
monitoring events as specified by the permit, and the results indicated no impact
on the monitoring sites, which represent the location of the maximum exposed
individual. Because the theoretical emissions are so small, the facility also
operates under the authority of 2 LADEQ small source air permit.

Water

The facility currently has an NPDES Storm Water General Permit that covers
the discharge of the storm water run-off for the treatment area. This permit has
been in place for the duration of the RCRA treatment operations. Historically,
chemical analyses indicate that the quality of the discharge is well within permit
limitations; therefore, there is no threat to living organisms in the receiving
stream.

Soil

As required by the conditions of the current RCRA permit, the facility has
routinely monitored the soils in the area adjacent to the thermal treatment unit.
All monitoring locations that are specified by the RCRA permit were mutually
agreed upon by the Department and Clean Harbors prior to initiating treatment
operations. As indicated above, the results from the soil samplings do not
indicate any impact to the surrounding environment.

4. Food
The area in and around the vicinity of the facility is mainly woodland. The
treatment and storage areas represent 43 acres located centrally in a tract of
622.80 acres. The natural buffer of site controlled woodlands and the distance of
over 3/4 mile to the closest residence minimizes the potential to any agricultural
impact on food supplies.
C. What is the likelihood or risk potential of such releases?

The facility has been designed with many environmental safeguards such as the
following:
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e prior to receipt of a waste it is intensively scrutinized before the waste is
allowed to be shipped to the facility for storage or treatment;

. e all waste handling areas are provided with secondary containment; and
» all operations are implemented by trained employees who are adequately
supervised.

Therefore, the potential has been minimized to the maximum extent possible and an
emergency situation is unlikely.

D. What are the real adverse environmental impacts of the permittee's proposed facility?

As indicated above, the facility has and continues to monitor the facility on a routine
basis for environmental impact of its operations as required by its current RCRA
permit. There have been no impacts observed to date from the current facility
operations. '

1. Short term effects
There have been no short term effects nor or there any anticipated.
a. Land area taken out of system
The land taken out of the system is approximately 2 acres that serve as
the burn area. Once all treatment operations are discontinued at the site,
the area will be decontaminated to ensure there is no long term
. environmental impact.
2. Long term effects

Based on the information provided above, there are no long range impacts
anticipated at the facility.

I Does a cost benefit analysis of the environmental impact costs balanced against the social and
economic benefits of the proposed facility demonstrate that the latter outweighs the former?

A. How was it determined that the facility was needed?

Thermal treatment in open burner assemblies presents the only safe and effective
mechanism for deactivating many reactive hazardous wastes. Traditional incineration
technologies utilize closed combustion chambers; the potential for explosions under
such conditions precludes the use of such methodologies for this purpose.

1. Local or regional survey.

R&D Fabricating and Manufacturing, Inc., the predecessor entity to Clean
Harbors Colfax, LLC, successfully demonstrated on multiple occasions that an
emergency situation would develop unless it was authorized to conduct thermal
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treatment on reactive wastes that were accumulating at various generating sites
throughout the region. The LDEQ agreed and issued emergency permits to
R&D to ensure that these wastes were properly managed. The need to manage
. these wastes in this manner (thermal treatment) remains unchanged.

2. On-site and off-site needs:
Clean Harbors Colfax, LL.C treats off-site generated reactive wastes.

3. Regional solid wasie management benefir:
Clean Harbors Colfax, LLC treats only hazardous reactive wastes.

4. Generic survey of solid waste needs (compatibility with master plan):
Clean Harbors Colfax, LLC treats only hazardous reactive wastes.

B. Whait will be the positive economic effects on the local community?

1. How many permanent jobs will be created?

Clean Harbors Colfax, LLC currently employs eight (8) personnel on a
permanent basis.

2. What is the expected annual payroll?
' . Current annual payroli is approximately $600,000.
3. What is the expected economic multiplier for item 827

One additional local job created for each initial employee.

4. What is the expected tax base and who receives benefils?
Property and sales taxes are paid to Grant Parish and local communities.

C. What will be the potential negative economic effects on the local communiry?

1. What are the possible effects on property values?
No negative impacts on the value of adjacent properties have been identified,
primarily because there is no disposal of waste at the facility. A 180-acre tract of
land was purchased prior to 2000 across the road from the facility for
approximately $1,700/acre. This amount is up from an approximated value of

$600 to S800/acre in the early 1990°s.

2. Will public costs rise for:

( q
Questions

Appendix T
August 2003



2
@

Police protection:

None identified
planning.

Fire protection:

None identified
planping.

Medical facilities:

None identified
planning.

Schools:

None identified.

only involvement is associated with contingency

only involvement is associated with contingency

only involvement is associated with contingency

Roads (also see below):

None identified - waste is delivered to the facility by truck, and the
number of deliveries each day is small.

Does the prospective site have the potential for precluding economic development of
the area by business or industries because of risk associated with establishing such
operations adjacent to the proposed facility?

No negative impacts on the value or potential commercial or industrial use of
adjacent properties has been identified.

D. Was transportation a factor in choosing the propose site?
D p

The excellent road network in the vicinity was a significant factor in selecting the site.
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What modef(s) of transportation will be used for the site?

a.

Truck
Yes
Rail
No

Barge



No

. d. QOther
None
2. What geographical area will it serve?
Clean Harbors Colfax. LLC receives waste from local, regional, and out of state
generators.
3. By how much will local traffic volume increase?
The facility has historically received less than 125 shipments/year.
a. Can local roads handle the traffic volume expected?
The roads leading to the facility from Interstate 49 are major
thoroughfares that normally deal with truck traffic. There is a one-balf
mile section of state Route 471 leading to the facility that should not be
impacted by this volume of traffic.
b. Can local roads handle the weight of the trucks?
. The roads leading to the facility from Interstate 49 are major
' thoroughfares that normally deal with truck traffic. There is a one-half
mile section of state Route 471 leading to the facility that should not be
impacted by the low average weight of shipments.
E. What are the long term expectations of the proposed site?
1. Longevity of the facility?
The overall life of the facility is projected to be 25 years.
2. Who owns the facility?
Clean Harbors Colfax, LLC
3. Are the owners backed by others?
Clean Harbors Colfax, LLC is a wholly owned subsidiary of Clean Harbors
Disposal, LLC which is a subsidiary of Clean Harbors Environmental Services
headquartered in Braintree, Massachusetts.
4. When is closure expected?
@
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The anticipated closure date is scheduled for July 1, 2014. Depending on market
conditions and status of the regulations, this date may be revised.

. 3. Who is responsible for the site after closure?

The closure plan ensures that no hazardous wastes remain following closure
(clean closure will be achieved). Therefore, no post closure care or monitoring
will be required, and no restrictions on future use are anticipated.

6. What assurances will there be that the site will be closed in accordance with the
plan?

In accordance with the existing operating permit and in anticipation of the
renewal of that permit, the facility will be closed in accordance with the
approved closure plan. The facility provides adequate financial assurance to
ensure that the funds are available to close the facility in accordance with the
approved Closure Plan.

7. What financial assurances will be established to demonstrate the ability 1o handle
problems after closure?

The closure plan ensures that no hazardous wastes remain following closure
(clean closure will be achieved). Therefore, no post closure care or monitoring
will be required, and no restrictions on future use are anticipated.

. 8. Who certifies the site is properly closed?

In accordance with the approved closure plan, closure will be certified by an
independent Louisiana registered Professional Engineer.

9. How are people protected from unwittingly buying land after closure?

The facility will be clean closed, so there will be no restrictions on future use of
the property. No waste will remain on-site.

Q. Is the closed facility recorded in the deed?

In accordance with the approved closure plan, the facility will achieve
clean closure; therefore, no notations or restrictions on the deed will

apply.
b. What future uses are possible?
No restrictions on future use are anticipated.

Are there alternative projects which would offer more protection to the environment that the
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proposed. facility without / unduly curtailing non-environmental benefits?

No.

. A
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Why was this technology chosen (e.g., incineration over landfilling)?

This technology has been demonstrated through numerous government studies
to be the most effective and efficient way of managing the types of wastes
handled at the facility. Incineration units are not designed to handle this type of
material. Landfilling is not possible without treatment due to Land Disposal
Restrictions (LDR).

1. Are other technologies available?

Traditional incineration technologies are not an option for deactivating
the reactive wastes managed by Clean Harbors Colfax, LLC because of
the potential for uoplanned explosions under the confined conditions
within an enclosed incinerator chamber. The only safe alternative is
controlled open combustion such as the thermal treatment units used by
Clean Harbors Colfax, LLC.

2. Describe the engineering design and operating techniques used to compensaie
Jor any site deficiencies.

One of the primary reasons for selecting the site was the ideal setting for
the operation. There are no inherent site deficiencies to hinder safe and
environmentally sound operations.

Is the proposed technology an improvement over that presently available?

The Louisiana Hazardous Waste Regulations specify deactivation as the
treatment standard for reactive waste prior to land disposal. The characteristics
of the reactive wastes managed by Clean Harbors Colfax, LLC are those capable
of detonation or explosive reaction if subjected to a strong initiating source if
heated under confinement, those capable of detonation or explosive
decomposition or reaction at standard temperature and pressure, those capable
of reacting violently with water, or those which are classified as forbidden, Class
A, or Class B explosives as defined in LAC 33:V.101. Controlled open
combustion in thermal treatment units such as those used by Clean Harbors
Colfax, LLC is the only safe method of treatment for these wastes; therefore,
there are no alternatives for deactivating reactive wastes which would offer
more protection to the environment than the technology employed by Clean
Harbors Colfax, LLC.

Describe the reliability of technology chosen

1. Past experiences:

10
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Clean Harbors Colfax, LLC was established to treat (deactivate) the
wastes described in Part B of Question II so that the residues could be
safely land disposed or recycled. Traditional incineration technologies are
not an option for deactivating the reactive wastes managed by Clean
Harbors Colfax, LLC because of the potential for unplanned explosions
under the confined conditions within an enclosed incinerator chamber.
The only safe alternative is controlled open combustion in thermal
treatment units such as those used by Clean Harbors Colfax, LLC. The
facility has operated safely and in compliance with its permit without
incident since 1993.

Environmental impacts:

A risk assessment was completed in 1991 prior to constructing and
operating the facility. No adverse environmental impacts associated with
the operation of the facility were identified. Through a subsequent
environmental assessment conducted in 1993, the facility confirmed that
no unacceptable adverse emvironmental impacts could be identified.
Further, air monitoring and soil sampling by the facility in accordance
with the conditions of the hazardous waste permit have not identified any
real adverse environmental effects of the facility (it is noteworthy that the
facility is no longer required to conduct air monitoring).

Describe the sequence of technology used from arrival of waste to the end process al
the facility (flow chart).

XN A N~

Inspection of waste

Unloading

Storage

Treatment

Separation of residuals requiring further handling

Off site disposal of treated residuals (recycle or disposal)

See Attached Flow Chart.

Will the facility replace an outmoded/worse polluting one?

The only safe methodology for deactivating the reactive wastes managed by
Clean Harbors Colfax, LLC is controlled open combustion in units such as the
thermal treatment assemblies used by the facility; therefore, there are no
alternatives for deactivating reactive wastes which would offer more protection
to the environment than the technology employed by Clean Harbors Colfax,

LLC.

What consumer products are generating the waste to be disposed? Are there
alternative products that would entail less hazardous waste generation?

11



Most of the waste received by Clean Harbors Colfax, LLC is generated by
defense industry contractors and Department of Defense facilities. The primary
consumer product that is treated at the facility is automobile air bag inflators,

. small arms ammupition manufactures and fireworks manufacturers.
Alternative-technology is replacing sodium azide propellants with compressed
inert gas heated with smaller quantities of non-sodium azide propellant.

iv. Are there alternative sites which would offer more protection 1o the environment than the
proposed facility site without unduly curtailing non-environmental benefits?

Storage and treatment of reactives and explosives has been conducted at this location
since 1984 when R&D Fabricating and Manufacturing, Inc. first began operations. The
reason that this site was selected over other candidate sites is the configuration of the
land tract, which provided for establishing remote internal treatment and storage areas
situated well away from the facility entrance and administrative offices.

A. Why was this site chosen?
See explanation directly above.
1. Specific advantages of the site:

The layout of the land tract was especially conducive to orient the actual
treatment area centrally on the site and establish as large a buffer zone as
possible.

2. Were other sites considered or rejected?

The R&D operations were established and ongoing for several years. The
development of the original RCRA Part B Permit and siting requirements
were complied with easily. Based on the location, past history of the site
in regard to compliance with both state and federal regulations, and
accessibility but yet rural site environmental conditions there was no need
to seek additional sites as candidates.

3. Is the location of the site irrevocable; i.e., would denial of the permit based on
the site preclude the project?

The facility is currently fully permitted as a storage and treatment facility
which has a history of compliance with regulatory requirements, and no
environmental impacts have been indicated. In the event that the permit
is denied, the capital investment already invested in the property and
improvements, approximately $8,000,000, would be lost and obtaining
additional funds for no apparent environmental benefit at a new location
would be very difficult to justify.
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B. Is the chosen site in or near environmentally sensitive areas?

The treatment and storage facility is not located in or near environmentally

. sensitive areas.

I Wetlands

The treatment and storage areas were located so as to maintain a
maximum distance from wetland areas not to impact wetland areas in
general vicinity.

2. Estuaries

There are no estuaries on or near the site.

3. Critical habitat

There are no known endangered species or critical habitats in the vicinity
of the facility. As a matter of fact, the large buffer zone created by the
facility in relation to the actual storage and treatment area is
environmentally beneficial in that it creates additional habitat.

4. Historic or culturally significant areas

There are no culturally significant areas located in the vicinity of the

a.
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facility.

Indian mounds

There are no Indian mounds located on or near the facility
property.

Antebellum houses

There are no Antebellum homes located on or near the facility
property.

Tourist attractions or facilities (e.g., bed and breakfast inns)

There are no tourist attractions or facilities located on or near the
facility property.

Campgrounds and Parks

There are no campgrounds or parks located on or near the facility
property.

13
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What is the zoning and existing land-use for the prospective site and nearby areas?

Currently, there are no zoning requirements implemented in Grant Parish.
Primary land use within two miles of the facility is rural; the closest farmland is
approximately two miles from the facility boundary. The estimated population
within a two-mile radius of the site is 150 people.

1.

Is the site located near existing heavy indusirial, chemical process or refinery
operations?

The facility is not located near existing heavy industrial, chemical process
or refinery operations.

Is there a precedent for chemical contamination near the site or is the soil and
water pristine?

Currently there is an existing solid waste management unit located on the
property. It is located in the area of the old burn units that were operated
prior to the existing permitted facility, prior to 1993. The environmental
safeguards now in place at the current treatment units were not available
to the old burn units. The facility is in the process of investigating the old
burn area, and once all necessary environmental data is collected, a
mutually agreed to remediation solution will be implemented.

Is the area particularly noted for its esthetic beauty?

The facility as well as the surrounding land use is located in a very rural
wooded area. Every precaution has been taken to preserve the ecological
diversity in the area. Timber companies own and tree farm much of the
land adjacent to the facility, so the area, except for the Clean Harbors site
is subject to be clear cut as timber matures to pulp wood or saw timber.

Is the site flood prone?

The storage and treatment facility is not located within a flood prone zone as
indicated in the Part B Permit application,

1.

Is the site in a flood plain?

According to the Federal Emergency Management Agency (FEMA), the
facility is located above the current 24-hour 100-year flood plain.

a. How current are the maps used to make flood plain determinations?
FEMA, the agency charged with designation of flood plains and

flood-prone areas, has issued maps that indicate that the facility is
in no jeopardy of being inundated by 100-year floods.

14
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What is the elevation of the site?

The portion of the existing facility that is used to store and treat
wastes is approximately 175 feet msl.

I's diking required or desired to provide flood protection?

The facility is above the 100-vear flood plain; therefore no diking
is required.

(1) What is the design height of the dike?
This requirement is not applicable.

(2) How is the dike protected from erosion?
This requirement is not applicable.

(3) What frequency and design storm was used?

A 24-hour 25-vear storm was used to determine the flood
potential at the site.

(4) Is access to the site over or through dikes?

This requirement is not applicable.

It the site hurricane vulnerable?

Hurricane paths have infrequently crossed Grant Parish since 1900;
however, wind speeds were below hurricane strength (See section
517.T.2.b. of the Part B Permit application).

a.

Is the site in an area subject 1o storm surge?

Due to the inland location of the facility and Grant Parish, there is
no potential for the area to be subject to storm surges.

What are the design storm specifications?
As mentioned above, hurricanes that have traversed Grant Parish
in the past have winds less than hurricane force and the design

specifications for the treatment area have been set for a 24-hour
25-year storm.

Should damage from wave action be considered?
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No. This requirement is not applicable.
d. For what levels of wind speed is the facility designed?

The storage and treatment units consist of ATF approved
magazines and concrete units which would be unaffected by the
expected with severe wind loading. There were no specific criteria
used in constructing the buildings outside of normal building code
requirements.

Is groundwater protected?

As indicated earlier, the regulated units that process and treat wastes are
secondarily contained, and all liquids are managed in accordance with Part B
Permit required conditions. In addition, the facility has adequately documented
groundwater conditions in Section 2 of the 1994 Environmental Assessment
Report.

1.

Ln

Are aquifers or recharge area underlving the site used for drinking water?

In light of the information indicated above, there are aquifers located
below the site that are used for drinking water; although protected by
natural barriers as well as man made barriers.

What is the relationship of the site to the water table?

The water table aquifer is located at approximately 152 feet msl or
approximately 35 feet below. the elevation of the treatment and storage
units.

What wells exist in the area?

There are eleven water wells located within two miles of the facility.
Information is included in the Part B Permit application on the specifics
on each well.

What is the flow rate and direction of the groundwater?

The flow direction of the aquifer is south-southeast at a flow rate of
approximately 10 feet per vear,

What is the groundwater quality in the underlying aquifers?
The ground water quality is considered to be typical for the region and is

explained in great detail in section 2 of the 1994 Environmental
Assessment report.
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It there a hydraulic connection between the aquifers?
There is limited interconnection between the lower and upper aquifers
through interbedded sands and clays. The site hydrogeology is detailed in

Section 2 of the 1994 Environmental Assessment report.

Does the prospective site pose potential health risks as defined by proximity
io: :

Prime agricultural area (crop and pasture land)

The facility is approximately two miles from the nearest farmland;
therefore, there is no potential risk associated from operations at the site.

Residential area

The closest resident to the site is approximately 3,500 feet from the
storage and treatment area.

Schools or day care centers

There are no schools and day care centers located in the vicinity of the
site.

Hospitals or prisons

There are no hospitals or prisons located in the vicinity of the facility
property.

Public buildings or entertainment facilities

There are no public buildings or entertainment centers located in the
vicinity of the facility property.

Food storage area

There are no food storage areas located in the vicinity of the facility
property.

Existing community health problems that may be aggravated by operation of
additional hazardous waste disposal capacity.

There have been no documented community health related problems in
the area. The facility is located in attainment area for air pollutants.
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Is air quality protected?

The facility has routinely collected air monitoring data over the life of the
existing permit, and no impacts were indicated as result of these monitoring
events. The site currently operates under the authority of an LADEQ small
source air quality permit.

1.

n

Is the site within an ozone or non-atiainment area?

The facility is located in an attainment area for air pollutants including
ozone.

What contaminants are likely to be generated by the site?

Based on the existing waste burn rates and materials expected to be
treated, the facility air permit (1120-00010-01) calculates the following
emissions:

PM-10 2.40 tons per year
NOx 38.90 tons per year
vOC 0.16 tons per year
CO 6.80 tons per year
Other (HCI) 4.60 tons per year

What proiection is afforded from each contaminant generated by the site?

Based on the low emission rates from the facility, the LADEQ does not
require any engineering controls but do place administrative controls on
the operation by restricting the throughput for the burn units.

What is the potential for unregulated emissions?

There is no potential for unregulated emissions from the burn units as
long as the facility complies with the regulatory restrictions for the types
and amount of waste burned at the site.

What plans are implemented 1o provide for odor control?

The wastes that the facility processes do not have or create offensive
odors, and there is no need to implement odor controls. The facility has
operated since 1984, and as far as the facility is aware, no odor problems
have ever been alleged.

Who will be affected by emissions?

Due to the low emission rates generated by the burn units, there will not
be any receptors down wind of the facility who will affected by the

18



. Questions

Appendix T
August 2003

emissions.
a. What is the direction of the prevailing winds?

The prevailing winds are primarily out of a westerly direction.
b. Describe the expected frequency of "bad air” conditions?

Because the area is located in an attainment area and atmospheric
inversions are not anticipated, "bad air" days are not applicable
for the facility.

Describe the control of vapors at various stages of the process.

The only potential for the facility to release vapors to the atmosphere is
from the burn units. Based on the low emission rates from the facility, the
LADEQ does not require any engineering controls but do place
administrative controls on the operation by restricting the throughput for
the burn units. There is no potential for unregulated emissions from the
burn units as long as the facility complies with the regulatory restrictions
for the types and amount of waste burned at the site.

Have physical site characteristics been studied; what has been done in terms of a
geo-technical investigation?

The site has been studied thoroughly during the initial RCRA Part B Permit
application and detailed in the 1994 Environmental Assessment Report.

1.

Site geology

Addressed in the 1994 Environmental Assessment Report.
Hydrology

Addressed in the 1994 Environmental Assessment Report.
Topography

Addressed in the 1994 Environmental Assessment Report.
Soil properties

Addressed in the 1994 Environmental Assessment Report.

Aquifer location

Addressed in the 1994 Environmental Assessment Report.
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Subsidence problems

Addressed in the 1994 Environmental Assessment Report.

Climatic Conditions

Addressed in Appendix O of the Part B Permit renewal application. This

appendix provides data on the temperature, expected rainfall, paths of
past hurricanes, evapotranspiration rates and prevailing wind direction.

V. Are there mitigating measures which would offer more protection to the environment than
the facility as proposed without unduly curtailing non-environmental benefits?

A.
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Is this facility part of a master plan to provide waste management? Whose plan?

Clean Harbors Colfax, LLC provides a safe and environmentally sound option
for treating reactive hazardous waste. Prior to the issuance of the hazardous
waste final permit to the facility, LADEQ recognized that an emergency would
develop unless the reactive wastes could be managed by thermal treatment.
Accordingly, LADEQ issued emergency permits authorizing the operation of the
facility. The Clean Harbors Colfax, LLC, therefore, provides a significant.
contribution to the overall waste management plan for the State of Louisiana.

1.

How does it fit into the plan?

There are no other management options available for the treatment of
wastes received by Clean Harbors Colfax, LLC. There is no safe way to
overcome the technological limitations associated with incinerating these
wastes. Thermal treatment is the only technology available to safely
deactivate the reactive wastes managed by Clean Harbors Colfax, LLC.

What geographical area is served by the plan?

Clean Harbors Colfax, LLC receives waste from local, regional, and out
of state generators.

Does the facility fit into an integrated waste management system?

1.

On-site

Clean Harbors Colfax, LLC is solely a reactive hazardous waste
treatment facility.

Regional

Clean Harbors Disposal Services, LLC has other facilities in Louisiana
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and in other states, which treat and dispose other types of hazardous and
solid waste. Clean Harbors Colfax, LLC is the only commercial facility
capable of handling these types of reactive wastes.

Can waste be disposed of in another fashion (way)?

1.

Technology limitations:

Traditional incineration techmologies are not an option for deactivating
the reactive wastes managed by Clean Harbors Colfax, LLC because of
the potential for unplanned explosions under the confined conditions
within an enclosed incinerator chamber. The only safe methodology for
deactivating the reactive wastes managed by Clean Harbors Colfax, LLC
is controlled open combustion in units such as the thermal treatment
units used by the facility; therefore, there are no alternatives for
deactivating reactive wastes which would offer more protection to the
environment than the technology employed by Clean Harbors Colfax,
LLC.

Cost factors:
None, see C.1 of Question V.
Other reasons:

None

What quality assurance control will be utilized to protect the environment?

1.

Plans for lab work:

Incoming wastes are not sampled due to the reactive nature of the waste.
Clean Harbors Colfax, LLC gathers sufficient information on incoming
waste streams to allow proper storage and treatment without
compromising worker safety. Chemical and physical analyses of each
type of waste are generally provided by the generator. These analyses or
analyses obtained from other reputable sources, such as the Department
of Defense, will be referenced in the incoming waste records for each type
of waste accepted at the facility.

How are out-of -spec waste handled?
Out-of-spec wastes are rejected in accordance with the procedure in D.3.
What happens to rejected wastes?

Rejected shipments of hazardous waste will be properly routed back to
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the original generator, and the required documentation will be made in
the Facility Operating Record (i.e., on the respective manifest copies).

Treatment stabilization.
None
Segregation of non-compatible wastes:

Incompatible wastes will be identified as part of the check-in procedure.
Incompatible wastes are stored in separate storage units to eliminate
accidental reaction that could cause an unplanned event. The truck
staging/parking area has been sectioned with secondary containment
structures to handle incompatible wastes in the event of a leak.

Handling of containerized wasies:

The design of the storage magazines ensures that standing liquids do not
develop within the magazines and that wastes do not come into contact
with ponded precipitation. The covered staging area at the entrance to
Magazine numbers 8, 9, and 10 is constructed for unloading liquid
reactive wastes. The preparation building is covered to prevent rainfall
from entering the area. Waste is received only in approved DOT
containers.

Innovative techniques used to control release of waste or waste constituents into the
environment,

Surface Impoundment

None

Land Application Treatment

None

Landfill (burial)

None

Incinerator

The facility does not have an incinerator, but for the purposes of this
section, the thermal treatment units (open burners) will be described.
There is a large concrete unit with twenty (20) metal burn trays on

concrete platforms. Each burn tray is equipped with a portable cover.
The treatment area is located a sufficient distance from the storage areas
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based on ATF requirements to limit the potential for an incident at one
location to spread to the other. Buffer zones of at least 660 feet separate
the treatment units and site boundaries. The construction of the burner
assemblies provides the necessary safeguards to minimize the entrance of
rainwater and preclude surface run-on. Minimizing the entrance of
rainwater, precluding rup-or into the treatment process, and controlling
run-off from the treatment area will insure that waste constituents are
not transported to the ground water or subsurface environment.
Furthermore, under the controlled burning methods used at the facility
and based on the findings of a 1991 study of the thermal treatment
system, there is minimal potential for migration of treated residues as
thorough treatment of the waste materials will minimize the potential for
impacting the air and groundwater. Additionally, air emissions are
limited administratively by throughput capacity based on the air permit
issued by LADEQ.

Container storage:

Wastes are stored in properly designated storage magazines that are well
ventilated to minimize the build-up of extreme heat and pressures. These
covered, totally enclosed magazines do not allow the entrance of
precipitation and meet the requirements for storage structures as
established by the ATF. The storage and treatment areas are located a
sufficient distance apart based on ATF requirements to limit the potential
for an incident at one location to spread to the other. Buffer zones of at
least 660 feet separate storage units and site boundaries.

Tanks

None

23



" Material Unloading

Storage

Received Area Magazines
Shipping Material Designation
Paperwork Verified unloaded depending upon
(no sampling is manually or material
conducted) mechanically classification

Residuals
Separated Preparation

f . Metal Scrap

Listed

Characteristic

Hazardous Hazardous Non-
Waste Waste Hazardous
Tested Waste

Tested

Disposal
Non-
Hazardous

Disposal
Hazardous



